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This  report  presents  the  results  of  resejich  accomplished  on  the  three  research  ta'-ks 
comprising  Project  IDENTIFY,  Identification  of  the  Individual  Differences  Involved  in 
Human  Mine  Detection.  Specifically,  the  report  discusses  the  rese-.-rch  accomplished  on 
Task  A,  Identification  of  the  Potential  Characteristics,  Aptitudes,  and  Acquired  Skills 
Involved  in  the  Human  Detection  of  Mines;  on  Task  Sr  Valid,  iron  of  the  Potential 
Characteristics,  Aptitudes,  and  Acquired  Skills  Involved  in  the  Human  Detection  of 
Mines;  and  on  Task  C,  Identification  of  Appropriate  Selection  and  Training  Methods  fer 
Human  Mine  and  Boobvtrap  Detection. 

Hie  Task  A  research  was  conducted  in  three  phases:  (a)  development  q?  a  job  model 
for  the  mine  and  boobytrap  detection  job,  (b)  performance  of  a  psycnologiral  analysis  of 
the  processes  involved  in  the  mine  and  boobvtiar  detection,  s-d  (c)  -aviiw  of  tne 
psychological  literature  with  respect  to  individual  differences  involved  in  visual 
discrimination.  *>' 

The  work  performed  during  these  three  phases  led  to  the  identification  of  24 
specific  characteristics,  aptitudes,  acquired  knowledges,  and  acquire!  skills  as  potential Ij 
predictive  of  human  mine  detection  performance.  ..  . 

The  Task  B  research  was  conducted  in  two  phases:  {z}  devel  opment  of  predictor 
measures  for  mines  and  boobytrap  detection  performance,  anu  (b)  validation  of  the 
developed  predictor  measures.  It  was  determined  that  17  of  the  24  individual  difference 
variables  identified  during  Task  A  were  amenable  to  practical  assessment.  Ten  paper-and- 
pendi  tests. and  one  performance  test  were  identified  to  mea stise  14  of  Use  sc  variables. 
Since  it  was  judged  that  the  remaining  three  individual  differer-ie  variables  w  mid  be  best 
measured  under  field  detect  *  u  conditions,  appropriate  measurement  pror»riures  .were 
developed. 

The  paper-and-pendi  tc  ts  and  the  performance  test  were  organized  into  a  test 
battery  that  was  administered  to  111  male  enlisted  personnel  stationed  at  Fort  Denning, 
Georgiy.  After  completing  die  test  battery,  these  men  were  tested  for  antipen'annel  mine 
arid  boabytres?  detection  proficiency  in  a  wooded  environment.  Drring  this  U  t,  speed  of 
movement-  u;riing  search,  effort  expended  during  search,  and  search  tech-tique  were 
assessed.  The  antitank  mine  detection  proficiency  of  these  men  was  evaluated  ir«  an  open 
country  area  and  also  in  a  rdad  environment. 

The  results  of  the  validation  indicated  that  the  most  effective  prediction  of  mine 
and  boobytrap  detection  performance  occurred  when  the  prediction  equation  included 
speed  of  movement  during  search,  the  effort  that  appeared  to  be  expended  dutiig  search, 
visual  acuity,  level  of  activities  partitipation,  number  of  years  of  dvilian  educari  >n,  means 
by  which  a  high  school  diploma  was  earned  (by  graduation  or  completion  of  the  tests  of 
General  Educational  Development),  and  ley  el  of  dogmatism.  Also,  detection  fates  and 
distances  were  computed  for  each  type  of  antipersonnel  ana  antitank  mine  employed 
during  the  "dation. 

Final!,  die  Task  C  research  was  conducted  in  two  -:onciaTer.t  phases:  (s  develop¬ 
ment.  of  recommended  selection  methods,  and  (b)  development  of  recommend#.  Gaining 
methods.  This  task  was  accomplished  through  review  of  the  results  of  the  validation  and 
relevant  military  documents.  It  was  recommended  that  personnel  selection  fer  nune  ard 
boobytrap  training  be  based  on  the  results  of  a  screening  nrocedure  ami  the  completion 
of  &  test  battery  measuring  tne  variables  found  to  be  predictive  of  detection  proficiency 
in  the  validation  study.  The  recormended  training  for  nune  and  boobytrap  df- lection 
addressed  the  following  topics:  speeo  of  movement  during  sreich,  effort  expended  during 
search,  search  procedures  and  basic  detection  cues.  Recommendations  concewraig  the 
conduct  of  this  training  were  also  made. 
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This  report  presents  the  results  of  research  conducted  to  identify  and  validate  a  set 
of  individual  difference  variables  predictive  of  human  performance  in  mine  detection-  In 
addition,  it  discusses  personnel  selection  and  training  methods  for  human  mine  and 
boobytirap  detection  identified  by  the  staff  of  Project  IDENTIFY  from  assessment  of  the 
results  of  the  validation.  _ 

This  research  was  funded  under  Contract  DAAKO2-73-C-0216,  Project  No. 
3A46C059,  U.S.  Army  Mobility  Equipment  Research  and  Development  Center 
(USAMERDC),  Fort  Belvoir,  Virginia.  The  purpose  of  the  research  was  to  provide 
support  for  tire  USAMERDC  Human  Mine  Detector  Research  Program  by  developing 
quantitative  data  for  input  to  countermine  system/subsystem  analyses  and  identifying/ 
validating  specific  design  parameters  that  are  likely  to  be  predictive  of  mine  aha  boshy- 
trap  detection  performance  under  combat  conditions. 

The  research  was  performed  by  Mr.  Jeffery  L.  Maxev,  Mr.  Thsodors-R.  Powers,  and 
Mr.  George  J.  Magner  under  the  direction  of  the  Principal  Investigator,  Dr.  T.O.  Jacobs, 
Director,  HumRRO  Division  No.  4,  Fort  Beaming,  Georgia.  Military  support  consisting  of 
2LT  Thomas  Fitzgerald,  SFC  Cornell  Smith,  PSG  Lathaniel  Henderson,  SP5  Rodger 
Griffeth,  SPo  James  Tripp,  SPn'RsJph  Hammond,  S?4  Ennis  Brocks,  SP4  Carl  Cordova. 
S?4  Raymond  Singleton,  SP4  Lonsworth  Smith,  PFC  Doretha  Heyward,  and  RFC  Ronald 
Keen-  was  provided  by  the  U.S.  Army  Infantry  Research  Unit  which  is  commanded  by  -• 
LTC  WiUys  E.  Davis. 
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INTRODUCTION 


Antipersonnel  mines,  antitank  mines,  and  booby  traps  are  weapons  which  conven¬ 
tional  and  insurgent  forces  employ  to  inflict  casualties,  to  reduce  the  individual  soldier’s 
capacity  to  respond  to  other  threats,  and  to  limit  a  unit’s  method  and  flexibility  of 
operation  during  combat  operations.  Since  it  is  likely  that  these  devices  will  be  used  on 
future  battlefields,  a  need  exists  to  identify  individual  parameters  that  predict  the 
acquisition  of  the  unaided/un2ssisted  human  skills  required  for  detection  of  land  mines 
and  boobytraps.  The  identification  and  validation  of  these  parameters  were  the  primary 
purposes  of  the  present  project. 

The  overall  project  was  divided  into  three  tasks:  (a)  identification  of  the  potential 
characteristics,  aptitudes,  and  acquired  skills  involved  in  the  human  detection  of  mines, 
(b)  validation  of  the  Identified  character  sties,  aptitudes,  and  acquired  stills,  and 
O')  Identification  of  appropriate  selection  and  training  methods  for  human  mine  detec¬ 
tion.  Ibis  report  prerents  the  findings  that  resulted  from  the  accomplishment  of  these 
tasks,  it  is  expected  that  information  provided  by  this  project  vill  be  used  to: 

(1)  Develop  refection  procedures  for  improving  the  input  to  visual  detection 

training  programs.  r-: 

(2)  Developing  training  and  testing  procedures  that  will  Improve  mine  and 
boobytrap  detection  performance. 

(3)  Define  system  parameters  that  can  be  used  ss  input  to  countermine  systems 
definition  analyses  currently  undeway  at  the  U.S.  Array  Mobility  Equip¬ 
ment  Research  and  Development  Center  (USAMERDC). 
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IDENTIFICATION  OF  CANDIDATE  PREDICTOR  VARIABLES 


BACKGROUND 


Usually,  the  detection  of  objects  or  Sgures  is  studied  is  terms  of  fee  various 
environmental  {target  and  background)  variables  which  separately  or  in  various  combina¬ 
tions  yield  increments  or  dacremsits  in  ihe  performance  of  human  observers.  Observer 
responses  are  usually  examined  collectively  in  order  to  study  ice  effects  of  various, 
treatment  conditions  on  performance.  Individual  differences  are  regarded  as  sources  of 
error.  In  fact,  it  is  often  the  cave  that  only  wdl  practiced  m  highly  proficient  observers 
are  used  in  detection  research,  so  that  fcetween-afeseiver  differences  mil]  be  at  a  mirumum. 
Tfeas,  in  most  work  on  detection  problems,  variability  among  observers  has  been  viewed 
as'  a  problem  to  be  eliminated,  because  it  obscures  differences  among  various  target  and 
environmental  treatment  conditions.  ~ 

However,  so  rue  problems  require  a  feeds  on  individual  difference-.  Selection  for  high 
performance  aptitude  is  an  example.  Generally,  a  popti&fiosa  is  surveyed  on  a  r&tevanl 
test  or  tests,  arid  blah  Roarers  sre  then  given  training  on  the  skid  in  question.  The 
assumption  Is  that  individual  aptitude  differences  exist,  and  that  training  •Rill  be  more 
efficient  ami  effective  if  individuals  with  high  aptitude  are  identified  aim  selected  for  that 
training.  The  problem  of  training  for  visual  detection  of  mines  and  hocfeyizsps  Is  assumed 
to  fit  ibis  model.  The  assumption  is  that  if  high  psrfenoESce  aptitude  exists  and  can  fee 
predicted,  then  mss  and  boobvtiup  training  can  be  both  mere  efficient  and 
more  effective. 

Mines  and  boobyiraps  can  strongly  affect  the  outcome  of  a  military  operation,  both 
by  causing  casualties  among  persoungi  and  by  impeding  operations.  For  example,  data 
collected  by  Manner1  in  Vietnam  during  February  I  OSS  indicated  that  sjjsnrihsstely 
32%  af  the  1967  Vietnam  csssaUies  sustained  in  the  units  studied  were  fios  contact 
with  mines  and  eoebytraps.  In  a  recent,  study  conducted  by  the  Pseatinny  xffseaaL3 
involving  21  tank  crews,  it  was  found  that  swfsoe-iski  anti  tank  mines  emplaned  a>  s 
barrier  to  mc?sr»exst  resulted  in  sufficient  delay  in  two  sriSIiaiy  operations  in  ensile 
antitank  weapons  to  be  brought  to  bear  tsi  tee  assaulting  fiscs.  These  findings  suggest 
that  a  need  exists  to  develop  an  easily  applied,  reliable,  sns  effeaiire  means  Si  delect 
mines  and  fcoobytrap-s  hidden  or  camouflaged  irt  fiddenvironmeits. 

One  possible  solution  to  this  problem,  Is  to  improve  through  feaning  the  visual 
detection  performance  of  the  observer  who  is  responsible  for  detecting  dines  and 
hoobytraps.  Another  possible  solution  is  to  give  military  personnel  who  hare  high 
perform  mce  aptitude  the  responsibility  of  (Selecting  mines  and  feoobytrsps. 

Prior  research  to  identify  individual  differences  predictive  of  human  mine  detection 
performance  has  been  conducted  by  both  tbs  Picatinny  Arsemal  and  HumRBO  rvvim-on 
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Wu.  4.  Carloek  =md  BucMin3  repost  ihai  scare  iadifiduaJs  — e  rsy  zsepi  &  finding 
camouffeged,  partly  hidden,  cr  cot-css! ed  objects,  while  ot ass  -re  hot.  Their  work  has 
indicated  that  the  skill  is  consistent— if  2n  Lodhiduz!  s  good  st  detecting  css  type  of 
object,  he  is  usually  good  at  detecting  other  types.  Meet  cf  their  work  fees  irrroiced  fae 
detection  of  sanace-isid  munitions  di  van-sax  colors,  ssas,  and  shapes  in  field  detection 
ssrucilens.  using  enlistee  penosttei  as  subjects. 

In  addition  to  establishing  that  the  detection  cf  sarface-feiS  objects  is  a  reusable 
individual  skill,  the  Picatinny  ssesrssss  have  found  that  actual  detection  rate  {comber 
of  objects  detected  divided  by  the  tots!  number  sndhMa  for  detection}  is  sgaiiicsfiSy 
but  only  raodetstely  correlated  ■site  Army  General  gasification  Tat?AGCT5*  pas-csss- 
ance  (a  general  ability  measure'!.  Hidden  Figures  Test  (HPT?  perfcsmaaca  fa  measure  cf 
ability  to  find  embedded  figures),  time. spent  searching,  and  the  pecsGcahiy  dimensions  of 
reflection  action  and  ptsseftsaaca.  Hcmvrex,  ca  the  negathe  sds,  they  bate  found  that  a 
wide  rarfery  of  other  i^rmephsAi  (both  performance  sod  pspsr-asd-pendl}-  perscaaSrt, 
and  background  measures  trere  no*  sjsIScaaily  raisiea  to  detection  pac&KEScsoe.*** 

Maxey  and  Mzaner7  hare  also  studied  individual  dSFexekes  is  the  defection  cf 
mines  and  h&ctfwtszps.  They  interviewed  and  tested  TS  enSsted  and  officer  personal  sbo 
were  identify!  as  either  “expert”  or  ^^rkssy-eipesi’*  mas  shd  booby-trap  detectors,  io  Sts 
arrai/cis,  esportoess  **25  edfaiaiad  by  s  Erresr  cscsbinatkiri  of  pssi  EiSasy  know-edge 
sad  corneal  experience  data  {affected  during  the  feterviessj  ccGssiessd  Esfe’rant  to 
detection  pert  ora  acme  by  miStery  experts. 

Data  were  gathered  on  21  Indnddt  sS  difference  rarabtes.  Assyss  revealed  that  only 
two  vasiabies—Abaily  to  Use  Concepts  gas  AMSiy  io  feaas  Spiral  Redkssils- 
were  sgnificsntly  correlated  with  detection  expertesa.  Kowsvies;  these  rvlzitarshms  -were 
only  moderate.  Further,  She  relationships  bthceea  the  RSsaining  IS  cassases  (si&h 
inskisted  genera!  and  embedded  %sr es  abSay  mezisras)  sssd  detedson  expertise  wee  s3 
nonsIpKficsni. 

It  is  clear  from  these  resells  that  few  indbiduc:  csndfc  hare  tern 

demonstrated  to  fee  dearly  ssd  srgTufkrmtly  ranted  to  hisesi  mine  detection  expsfes. 
Thfet  segggsts  either  that  human  mine  deiectsoo  performance  is  essealiaSy  as  asudfeen- 
siousJ  abSty  that  Is  ithted  to  only  a  ssssS  cumbes  of  specific  ferffesdsai  parameters  cr 
ik=i  the  cssneefc  variables  have  not  been  selected  for  stedy  in  tbs  rasessa  to  ^ate.  Tbs 
major  purpose  of  ifct  Icsk  A  resesr&h  was  to  iareslsgate  Sins  question  ABiihsff. 
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The  goal  cf  tfce  T&s  A  research  ss  to  ides  tire  the  psssitsl  chrractetiscci, 
aptitudes,  and  acquired  siSs  involved  in  the  detec&m  of  asses  sod  boswb^s.  This 
phase  of  the  work  was  accompibhc-d  in  tfetes  steps.  First,  3  sob  medd  was  dmeieped  test 

5Ceixt,  -5.  «d  5»ciSa,  3.  “Sasa  ?*Safs  so  J&t  ^ss»:  As  Owss*  Yssd  itesfeo 
serf  Srest,’”  japs?  prepared  to?  a^cotsuesi  c.  tee  TTCP  ?S=e3  0-i  Woriisx  Grwspt.  3£=*  ^fiefer* 
Sa&  Grc--p  Sesau.  Odobc  1971. 

'  AGCT  fe»  N«  isp^iiSid  by  Us?  «ras^  Fcset*  ^sfiTs^a  Trw  fAFIJTl  isa  !«  Arc? 
g£i»a?  (AC3).  71k  rsaa  ssec  !s»  are  nacsS  «B5S*S=Jy  Ctas*d  Teeiascsj  (G7)  jsena 
<Smrwl  feoa  Use  aCH. 

s  Eac&fis,  5.  Fstii  Drp&t&ss*  Vasa?  5fif*ss  Afrs^?.  ftfesi  Eepocs  iSS7.  Rssws> 
Dsetc.  J*w  «s«j.  **J  iML 

*^ASs,  3.  ?frv>c.r  i  <r-rr :  ■•,  y a-cstSoa.  197S, 

’Sitesey,  iL  ^  Ktjss.  G.i.  A  Sis dx  cf  feSOT  AffezSs**  Mto  £->s£?&sp 
fte-f VsOKtisfe*  cii  Gprroi^isJ  OssMo^ss,  Hsa^SO  Ts-ctec-cis  R^n'-rt  TP- in.  Jssi  ISTS. 


s 


~.VK***r*A^K*.'&4,***& -l'^ 


identified  the  inputs  to  the  personnel  who  perform  the  detection  job  and  th  nitputs 
they  make  back  into  the  infantry  combat  system;  second,  a  psychological  auaiy-jis  was 
made  of  the  mine  and  boobytrap  detection  task  in  order  to  determine  the  specific  human 
cognitive  and  perceptual  aptitudes  that  are  likely  to  be  involved;  and  third,  a  review  of 
the  psychological  literature  was  performed  to  identify  individual  differences  that  have 
been,  shown  to  be  related  to  visual  discrimination. 

The  Job  Model.  The  detection  of  mines  and  boobytraps  is  generally  accomplished 
within  the  Light  Weapons  Infantryman  System.  The  basic  components  of  this  system  are: 

(1)  Mission 

(2)  Organization 

(3)  Operational  Techniques  and  Tactics 

(4)  Equipment 

(5)  Personnel 

Each  of  thgse  components  was  systematically  studied  to  determine  the  effects  they  have 
on  the  mine  and  boobytrap  detection  job. 

The’ -study  of  this  system  began  with  a  review  of  the  relevant  mine  and 
boobytrap  detection  literature.  It  was  updated  through  discussions  with  personnel  who 
presently  conduct  training  in  this  area  and  through  on-site  observation  of  U;S.  Army 
Infantry  School ^instruction  on  this  topic. 

Next,  the  model  was  developed  through  analysis  of  each  of  the  inputs  to 
detector  personnel  from  the  varous  components  of  the  system  and  through  identification 
of  the  oytbuts  beck  into  the  system  required  of  the  detector.  The  result  of  this  step  was 
a  model  that  specifies  the  parameters  of  the  detection  job  and  the  tasks  required  for 
successful  completion  of  this  job. 

The  Psychological  Analysis.  Using  the  detection  job  model  as  a  guideline,  a  psycho¬ 
logical  analysis  V»£  the  detection  process  was  performed.'  This  analysjs  was  based  on  a 
survey  of  theoretical  psychological  literature  that  addressed  the  processes  underlying  the 
detection  of  objects  in  their  natural  surroundings.  The  result  was  the  identification  of  a 
set  of  cognitive  and  perceptual  aptitudes  that  are  basic  to  the  accomplishment  of  any 
field  detection  task. 

The  Visual  Discrimination  Literature  Review.  The  review  of  the  visual  discrimination 
literature  was  limited  to  the  psychological  research  conducted  within  the  last  ten 
years  (1962-1972)  and  only  that  which  involved  normal  human  subjects.  A  given  study 
was  included  only  if  the  effect  of  some  individual  difference  variable  (or  variables)  was 
assessed  and  then  only  if  the  perceptual  task  involved  some  form  of  visual  discrimination. 
From  this  review  it  was  possible  to  identify  a  set  of  specific  individual  difference 
variables  that  have  been  found  to  be  significantly  related  to  visual  perception. 


RESULTS 


The  Job  Mode!  inputs 

The  countermine  missioh  of  friendly  forces  is  to  detect,  avoid,  and  (possibly) 
neutralize  enemy  mines  and  .  boobytraps.  Mines  are  defined  as  explosives  or  other 
materials  that  are  normally  encased  and  ar«  designed  to  destroy  or  damage  vehicles 
(antivcfctcular  mines)  or  personnel  (antipersonnel  mines).  These  devices  may  be  detonated 
through  the  action  of  the  victim,  by  the  passage  of  time,  or  by  controlled  means. 
Boobytrap1'  are  defined  as  explosive  charges  that  are  detonated  when  an  individual 
disturbs  apparently  harmless  objects  or  performs  actions  that  ere  usually  considered  to 
produce  harmless  consequences.  Infantry  squads,  platoons,  or  patrols  normally  encounter 
these  devices  while  on  dismounted  offensive  or  reconnaissance  operations.  _ 


. 


When  requested;  mine  detection  assistance  may  be  provided  to  tactical  units  inihe 
form  of  engineers  with  mine  detectors  and  trained  mine/tunnel  dogs.  However,  the  use  of 
mine  detectors  is  normally  limited  to  roads  or  cleared  areas.  Dogs  usually  are  not. 
available  in  sufficient  numbers  to  accompany  all  infantry  units  on  operations.  As  a 
consequence,  infantry  units  depend  primarily  on  the  ability  of  selected  individuals  (the 
point  and  slack  men)  to  detect  mines  as  they  move  through  an  area.  The  individuals 
designated  for  this  task  are  usually  riflemen  or  other  members  of  a  rifle  squad  or  patrol 
(MOS  11B2G' through  11340). 

The  point  man  bears  the  major  responsibility  for  detecting  mines  and  boobytraps. 
He  usually  operates  a  short  distance  in  front  of  his  unit  as  it  maneuvers  through  its  area 
of  operation.  In  addition  to  his, detection  responsibility,  he  is  required  to  search  for  signs 
of  enemy  presence.  The  point  man  is  usually  backed  up  by  the  slack  man  who  has  the 
responsibility  of  covering  the  point  man  and  assisting  in  the  detection  effort. 

The  point  man  normally  communicates  with  his  unit  by  hand  and  arm  signals  or  by 
voice  when  the  unit  jeader  moves  up  to  the  point  position.  The  point  element  is  resteri 
periodically  either  tiurough  replacement  or  during  unit  breaks.  It  is  a  common  custom  to 
identify  unit  members  who  have  better  than  average  detection  skill  and  assign  to  them 
the  point  or  slack  man  responsibilities.  Individuals  charged  with  detection  responsibility 
at  the  unit  level  normally  do  not  use  mechanical  or  electrical  devices  as  aids  in  the 
detection  task  during  ;o£f-road  operations.  However,  they  may  use  nonroechanical  items 
such  as  probes  or  light  sticks  {for  detecting  tripwires). 

Point  and  slack  mek  use  a  variety  of  tactics  and  techniques  that  are  based  on  their 
training  and  experience.  For  example,  detectors  in  Vietnam  usually  had  received  only  a 
limited  amount  of  countermine  training  in  GONUS,  which  then  was  supplemented  by 
additional  Instruction  from  their  overseas  unit  and  by  a  gradual  breaking-in  process  during 
their  initial  exposure  to  combat  operations. 

Muc.  of  the  initial  CONUS  landmine  warfare  training  is  oriented  toward  conven¬ 
tional  U.S.  Army  mine-laying  techniques.  The  portion  of  this  training  that  was  related  to 
detection  placed  substantial  emphasis  on  (a)  what  to  look  for,  by  describing  the  chsrac-- - 
teristies  of  typical  enemy  devices,  and  (b)  where  to  look,  by  discussing  the  enemy’s 
typical  methods  of  employing  these  devices.  The  next  step  in  this  training  process 
required  the  individual  to  negotiate  mine  and  boobytrap  lanes  of  varying  degrees  of 
difficulty.  The  final  stage  of  training  overseas  provided  knowledge  and  experience  specific 
to  the  area  of  operations  in  which  the  individual  would  work. 

From  analysis  of  the  job  model  inputs,  the  following  parameters  were  identified  as 
having  an  impact  upon  the  performance  of  the  detection  job: 

(1)  Mode  of  unit  operation— mounted  vs  dismounted. 

(2)  Amount  of  available  light-daylight  vs  night 

(3)  Detection  assistance— assistance  vs  no  assistance. 

(4)  Operations  area— on-road- vs  off-road. 

(-5)  Individual  skill  level  of  personnel  performing  detection  job— MO-S  I1B20 
through  11B40. 

(8)  Diitiesqjerformed  m  addition  to  def  .ction  job— none  vs  some. 

(7)  Number  of  men  performing  the  job— one  vs  two  or  more. 

(8)  Amount  of  rest  the  man  performing  the  job  receives. 

(9)  Use  of  detection  aids— none  vs  some. 

{10)  Amount  and  type  of  prior  detection  training. 

(11)  Amount  and  type  of  practical  experience  in  the  detection  job. 

(12) .  Amount  of  basic  mine,  and  boobytrap  knowledge. 

(13)  Amount  of  knowledge  of  specific  mine  and  boobytrap  devices. 

(14)  Amount  of  knowledge  of  specific  mine  and  boobytrap  activation  methods. 

(15)  Amount  of  knowledge  of  enemy  emplacement  tactics.  ' 
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.(16)  Knowledge  of  the  current  intelligence  concerning  mines  and  booby  traps  in 
an  operations  area. 

(17)  Knowledge  of  mine  and  boobytrap  detection  signs. 

(18)  Techniques  used  to  search  for  mines  and  boobytraps. 
is  clear  from  consideration  of  these  parameters  that  the  following  individual 

difference  variables  probably  play  an  important  part  in  detection  performance: 

(1)  Individual  skill  level  (MOS). 

(2)  Amount  and  type  of  detection  training  received. 

(3)  Amount  and  type  of  detection  experience. 

(4)  Acquired  and  current  knowledge  of  the  types  of  mines  and  boobytraps 

sought.  , 

Acquired  and  current  knowledge  of  the  use  of  mines  aid  boobytraps  by 
the  enemy.  v  r 

Knowledge  of  the  cues  associated  with  the  presence  of  mines  and  boobytraps. 


(5) 


(6) 

(7)  Search  techniques  used  during  detection. 
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The  Job  Model  Outputs 

During  the  completion  of  the  detection  job,  the  detector  can  be  expected  to 
perform  the  following  tasks: 

(1)  Search  by  (a)  looking  ahead  in  the  direction  of  movement  for  signs  of  the 
enemy  or  mines  and  boobytraps,  (b)  bringing  the  gaze  back  in  looking  to 
the  left  and  right  of  the  planned  direction  of  movement,  and  (c)  checking 
the  areas  to  the  immediate  front. 

(2)  Move  slowly,  steadily,  and  carefully  during  detection  effort 

(3)  Maintain  alertness  for  sounds  and  smells  indicative  of  enemy  personnel 
during  detection  effort. 

(4)  Maintain  alertness  for  signs  of  mines  and  boobytraps  during  detection 
effort. 

(5)  Maintain  patience,  during  detection  effort. 

(G)~Mamiain  persistence  during  the  detection  effort. 

(7)  Look  for  man-mada  objects  in  the  operations  area. 

(8)  Look  for  known  warning  signs  that  the  enemy  typically  uses  to  warn  the 
local  inhabitants  of  the  presence  of  mines  and  boobytraps. 

(9)  Look  for  camouflage  that  is  inadequate,  wilted,  or  out  of  place  with  the 
immediate  surroundings.  - 

(10)  Look  for  partially  exposed'mines  and  boobytraps. 

(11)  Look  for  exposed  triggering  devices. 

(12)  Look  for  signs  of  recent  human  presence,  as  listed  below,  and  indicators 
of  possible  mine  and  boobytrap  activity  in  the  operations  area: 

(a)  Young  trees  that  have  been  bent  and/or  bruised. 

(b)  Branches  that  appear  to  have  been  bent,  broken,  cut,  or  squashed. 

(c)  Leaves  that  appear  to  have  been  disturbed  or  walked  on. 

(d)  Roots  that  have  been  bruised. 

(e)  Grass  that  is  bent,  broken,  or  changed  in  color. 

(f)  Grass  that  contains  material  which  may  have  come  from  combat 
boots. 

(g)  Small  hair-like  vine  filaments  on  the  bark  of  trees. 

(h)  Vines  that  have  sap  flowing  out  of  cuts  or  nicks. 

(i)  Disturbed  or  squashed  moss. 

(j)  Large  and  small  plants  that  appear  to* have  been  disturbed, 

(k)  Rocks  at  the  exit  from  a  stream  that  appear  to  have  hau  water 
splashed  on  them. 
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0}  Stones  and/or  rocks  that  appear  to  have  bees  disturbed. 

(m)  Dead  logs  that  appear  to  have  been  stepped'on. 

(n)  Disturbed,  or  damaged  worm  casts  (wet  or  dry). 

(o)  Exposed  earth. 

(p)  Footprints  and  scrapes  in  the  sand-  soft  terrain,  aJon|'  stream  banks, 
in  shailow  water,  etc. 

(q)  Disturbed  water. 

(r)  Dew  that  has  been  disturbed. 

(s)  Ashes  from  a  fire  (Iiot  or  cold). 

(t)  Disturbed,  cobwebs. 

(13)  Develop  a  general  knowledge  of  the  enemy’s  tactics/techniques  for 
employing  mine’;  and  boo  bytraps. 

(14}  Study  recent  mine  and  boobytrap  incident  reports. 

(15)  Identify  new  and  unusual  techniques  and  devices  reportedly  bang 
_  currently  used  by  the  enemy. 

(it>)  Discuss  enemy  mine  and  bootstrap  activities  with  intelligence  and  coers- 
-  tions  personnel. 

(17)  Study  mine  and  boobytrap  maps  (plots  of  recent  mint  and  boobytrap 
activities)  compiled  by  own  and  adjacent  units. 

(18)  Study  mine  and  boobytrap  photographs  compiled  by  own  and  adjacent 
units. 

(19)  Study  after  action  reports  for  details  regarding  enemy  use  of  mines  and 

boohytmps.  "<  , 

(20)  Study  mine  warfare  notes  for  details  residing  the  use  of  mines  and 
bpohytrSpS. 

(21)  Discuss  enemy  mine  and  boobytrap  activities  with  fellow  soldiers. 

Upon  detection  of  a  device  or  cues  associated  with  a  device’s  presence,  the  defector 
will  pass  the  information  about  the  detection  back  id  'the  other  members  of  the  unit. 

After  rinding  Indications  of  a  mine  or  boobytrap,  the  detector  will  investigate 
further  to  confirm  the  detection  and  identify  the  type  of  device  located.  He  win  then  be 
able  to  make  a  mere  complete  report  to  his  unit  and  associated  elements. 

From  consideration  of  the  job  model  outputs,  the  following  parameters  (which 
themselves  are  not  output  variables)  were  identified  s s  Laving  an  impact  on  the  perform¬ 
ance  of  the  detection  job:  " 

(1)  Search  technique  employed  during  detection. 

(2)  Speed  of  movement  during  search. 

(3)  Alertness  manifested  during  defection  effort. 

(4)  Patjeuce.manifested  during  defection  effort. 

(5)  Persistence  manifested  during  defection  effort 

(6)  Knowledge  of  nature  o!  the  mine-und  hoobytrsps  being  sought. 

(7)  Knowledge  of  the  cues  associated  with  fee  presence  of  a  mine  or 
boobytrap. 

(8)  Knowledge  of  the  current  vuesny  tactics  and  techniques  in  the  use  ot  mines 
and  hoobytraps. 

From  this  list  of  parameters';  it  is  easily  seen  that  the  following  individual  difference 
variables  are  likely  to  affect  die  performance  of  the  detection  job: 

(1)  Search  techniques.  ; 

(2)  Individual  motivation. 

i  3)  Speed  of  movement  during  search. 

(4)  Knowledge  of  the  types  of  mines  and  boobytxaps  sought. 

(5)  Knowledge  of  the  cues  associated  with  the  mines  snd  booby  traps  sought. 
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The  Psychological  Analyst? 


The  effective  use  of  the  eye  during  surveillance  to  delect  targets  of  military  value 
depends  primarily  upon  the  man  behind  -Ine  eye.  TLe  raw  dabJ  of  the  military  environ¬ 
ment  are  filtered  by  the  user  for  infonrrj^i n  relevant  to  his  goal  set,  tsiai  is,  his- 
instnietions  or  orders.  This  process  ie  cKtracterized  by  selectivity,  which  implies  an  active 
process  in  which  current  sensors  Input  is  integrated  with  relevant  background  informa¬ 
tion.  A  basic  question  that  fo2ow?  fropi  this  analysis  concerns  the  nature  of  this  selection 
process,  whether  jedivkfual  difference  variables  affect  it,  and  whether  it  is  trainable  to 
high  skill  levels.  The  present  section  addresses  this  question. 

Detection  consists  of  seising  objects.  Before  an  object  cf  interest  can  be  discrim¬ 
inated  from  other  objects  in  the  environment,  it  must  be  registered  in  some  way.  This 
can  occur  only  if  the  object  becomes  distinct  from  its  background.  The  emergence  of  an 
object  fom  its  background  usually  requires  some  increment  of  time.  Further,  this 
emergence  will  occur  onsy.if  the  difference  threshold  of  that  object,  jn  the  environment  is 
escec-cjed.  ‘The‘  difference  threshold  of  the  object  will  depend  Significantly  on  object / 
background  parameters  such  as  sharpness  of  object  contours,  btiuiground  homogeneity, 
object  contour  integrity,  ebject/baekground  contrast,  atmospheric  attenuation,  and  so  on. 
Based  on  the  precedisy.  analysis,  it  appears  logical  io  assert  Kbit  a  basic  requirement 
of  the  detection  process  ir:  sensitivity  to  a  difference  in  the  environment  that  signals 'ne 
presence  of  a  target  object.  The  difference  threshold  varies  according  to  the  value*  of 
ether  variables.  Further,  gie  “difference”  itself  implies  that  the  observer  has  some 
standard  or  base  against  qhich  to  compare  his  immediate  visual  experience.  Tbs  base 
logically  could  originate  from  prior  learning— for  example,  instruction  as  to  the  shapes 
and  sizes  of  hostile  target  objects.  Or,  It  might  exist  in  the  form  of  some  sort  of 
comparison  process,  in  which  the  observer  compares  one  part  of  the  environment  with 
another.  As  an  example,  regularities  in  the  ordinarily  non-regular  environment  might  serve 
to  generate  a  “running  standard”  that  changes  with  the  environment,  and  b  derived  fror*. 
that  environment.  In  either  case,  ihe  intensity  of  the  stimulus  must  exceed  the  difference 
threshold  -of  the  observer  for  that  object  in  that  environment,  ^art  of  the  problem  of 
studying  detection,  therefore,  is  to  learn  how  difference  thresholds  affected  by 
environmental  factors  and  individual  differences  among  observers. 

In  addition  to  visual  detection.it  is  necessary  to  consider  cognitive  detection,  which 
supplements  the  visual  detection  process.  This  consists  of  detenu ining  that  objects  are 
present  when  there  is  no  direct  visual  image  of  ihe  o’ojtxt.  Cognitive  perception  consists 
of  deduction,  inference,  or  some  other  such  process.  It  usually  is  bised  on  stimulus 
inputs  that  are  typically  associated  with  ihe  physical  presence  of  the  objects.  Cognitive 
detection  probably  is  heavily  dependent  on  U.e  integration  of  enviroiiiiiert^a!  information 
believed  relevant  to  the  target  objects,  and  on  deductions  from  *he  integrated  informa¬ 
tion.  That  is,  it  is  considerably  more  than  just  a  function  of  oare  sensory  input,  The 
nan-sensory  processes  of  judgment,  cognition,  and  deduction  are  involved  and  important 
Recognition  is  sensing  or  noticing  objects  that  have  significance.  This  implies  that 
the  objects  are  distinguished  from  the  environment  and  labeled  as  having  significance,  but 
without  further  sped 5c  labeling.  An  implication  of  this  definition  is  that  the  observer  has 
used  more  information  than  that  obtained  from  immediate  visual  stimuli-  Identification  is 
the  process  of  specifically  labeling  an  object  of  significance.  It  is  a  nab.  '.d  consequence  of 
further  information  gathering,  following  initial  detection,  asd  also  Involved  judgmental 
processes. 

From  this  analysis  of  visual,  cognitive,  and  military  detection,  it  is  possible  to 
identify  aptitudes  that  are  likely  to  be  involved  in  the  detection  process.  These  are 
summarized  as  follows: 

(1)  Aptitude  for  the  discrimination  of  enviresunental  change. 

(2)  Aptitude  for  separating  figure  from  ground  in  natural  environments. 
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{3}  Aptitude  for  determining  and  extracting  relevant  stimulus  information  from 
a  stimulus  array. 

(4)  Aptitude  for  integrating  partial  stimulus  information  with  current  memories 
to  accomplish  a  task. 

(5)  Aptitude  for  making  deductions  from  both  full  and  partial  stimulus 
information. 

(6)  Aptitude  for  integrating  internalized,  specialized  knowledge  with  current 
task  results  to  accomplish  specialized  tasks. 

The  Litmature  Review 

This  section  will  present  the  results  of  the  literature  review,  bat  will  not  deal  with- 
indrvidu'd  studies.  Examination  of  Psychological  Abstracts  for  the  period  1962*1972 
identified  190  candidate  studies  that  seemed  to  bo  concerned  with  the  effect  of  indi- 
vklual  difference  variables  on  visual  discrimination.  These  studies  were  read  to  assess  their 
relevance  to  human  mine  detection  performance.  Only  19  were  ultimately  judged  to  be 
relevant.  Table!  summarizes  iha  variables  identified  in  this  search. 

Table  I 

Individual  Differences  Associated  V/rih  Visual 
Discrimination  Performance  Identified  Through  Literature  Review 

Age  (5.  12. 13.  *?,  1SJ  „  ~ 

Cultural  Affiliation 
Dogmatism  115) 

Fatigue  (6) 

Intelligence  {7. 13} 

Manifest  Anxiety  >2,  i  K  <4} 

Past  Visual  Dtscrhr&Bl icn  Experience  (2, 4) 

Perceptual  Style  {IS; 

Religious  Affiliation  (i£) 

Sex  (Male  vs  Pefr-aie)  til 
Smoking  Habit  Presence  ol,  19) 

Visual  Acuity  {3. 10} 

Note:  Numlers  in  parentheses  rem  to  ittws  h  Selected  Sinography 


identified  Candidate  Predictor  Variables 

The  objective  of  Task  A  was  to  identify  a  set  of  candidate  predictor  variables  for 
mine  and  Loobytrap  detection  performance.  'Table  II  summarizes  the  variables  identified 
from  analysis  of  the  inputs  and  outputs  of  the  detection  job,  the  psychological  analysis 
of  mine  and  fcoobyfcrap  detection,  and  the  literature  review  of  visual  discrimination 
performance.  Specific  individual  differences  are  listed  under  each  of  the  following 
categories: 

(1)  Physical  characteristics 

(2)  Personal  chaxacreristics 

(3)  Mental  characteristics 
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(4)  Personality  characterises 
(o>  Natn^  aptitudes 

(6)  Acquired  skills 

(7)  Acquired  knowledge 


Table  U 


Individual  Difference  Variables  Identified  During  Task  A 


Physical  Chgragtsristics 

Age 

Sex 

V.-ual  Acuity 

Persona?  Chans  srterctlos 

Cukurai  Affiliation 
Presence  of  3  Smoking  Habit 
Religious  Affiliation 
Speed  of  Movement 


M stive  Aptitiaas 

Aptitude  for  Discriminati.#  Environrner.taV  Change 
Aptitude  for  Separating  Figure  From  Ground 
Aptitude  for  Determining  and  -Extractin?  Rele¬ 
vant  Stimulus  Information 
Aptitude  for  Integrating  Partial  Informal 'Hi 
V/ith  Current  Memories 
Aptitude  for  Making  Deductions  From  Pa*  dal 
atxf  Complete  Information 
Aptitude  for  Integrating  Special  Knowledge  '  \'- 
WHft  Task  Results 
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Mental  Characteristics 
lntellicer.ee 

Personalty  Characteristic* 

Dogmatism 
Individual  MoTJ«ation 
Manifest  Anxiety 
Perceptual  Style 


Acquired  Skills 

Background  Experience  {Skill  level;  MOS) 
Formal  Training  (Seal’d-.  Techniques;  Amount 
and  Type  of  Detection  Training) 

Combat  Experience  {Amount  and  Typo  of 
Detection  Experience) 

Acquired  Knowledge 

Acquired  and  Current  Knoivlecga  of  Types  of 
Mines  and  Boobytraps 
Acquired  and  Current  Knowledge  of  Us  Gf 
Mines  and  Boobytraps 
Knowledge  of  Cues  Associated  With  the 
Presence  cf  Mine;  and  Br-Ur/trap  •; 
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A  total  of  24  individual  difference  variables  were  identified  by  this  work  as  potentially 
predictive  ct  human  mine  detection  performance.  These,  results  indicated  that  iherc 
diould  be  u.-dividual  differences  that  are  significantly  related  to  field  criterion  perform¬ 
ance.  To  test  the  theoretical  relationship  between  these  variables  and  actual  detection 
performance,  the  field  validation  discussed  in  Chapter  2  was  conducted.  The  results  of 
this  variation  served  to  establish  the  specific  variables  that  were  related  to  field  detec¬ 
tion  "performance. 
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Chapter  2 

VALIDATION  OF  CANDIDATE  PREDICTOR  VARIABLES 

BACKGROUND 

A  primary  goal  oi  the  USAMERDC  Human  Mine  Detector  Research  Program  is  to 
identify  individual  skills  and  aptitudes  required  for  effective  perceptual  detection.  In 
Task  A ,  24  individual  differences  were  identified  as  potentially  predictive  of  human  mine 
detection  performance  (see  Table  II).  The  primary  purpose  of  Task  B  was  to  validate  the 
research  results  of  Task  A  to  discover  which  of  the  identified  individual  differences  are 
significantly  related  io  and  predictive  of  detection  performance. 


APPROACH  TO  THE  -TASK  B  PROBLEM 

The  validation  of  the  identified  candidate  individual  differences  was  accomplished  in 
two  steps.  First,  predictor  measures  for  mine  and  t  lohytrap  detection  performance  were 
developed.  Second,  the  developed  predictor  measures  were  validated  against  field 
detection  performance. 

Predictor  Measures  Development 

-- 

From  the  list  of  individual  differences  shown  in  Table  I,  a  ret  of  IT  variables  were 
judged  to  be  amenable  to  practical  assessment  by  HumRRO  researchers  (see  Table  III}. 

Table  III 

Individual  Difference  Variables  Judged  to  be 
Amenable  to  Practical  Measurement 


Physical  Characteristics 
Aga 

Visual  Acuity 

Personal  Char  Act  eristics 

.Presence  of  a  Smoking  Habit 
Religious  Affiliation 
Speed  of  Movement 

Personality  Characteristics 

Dogmatism 
Individual  Motivation 
Manifest  Anxiety  • 
Perceptual  Styie 


■Motive  Aptitudes 

Aptitude  for  Discriminating  Environmental  Change 
Apt‘tude  for  Separating  Figure  From  Ground 
Aptitude  fa-  Determining  and  Extracting  Rele¬ 
vant  Stimulus  Information 
Aptitude  for  Making  Deductions  From  Partial 
Information 

Acquired  Shills 

Background  ExparitTrce  (Skill  Lxek  MOSl 
Formal  Training  (Search  Techniques) 

Acquired  Knowledge 

Acquired  2nd  Current  Knowkdga  of  Types  of 
Mines  and  3oobytfaos  -\\ 

Acquired  and  Current  Knowledge  of  Use  of 
Mines  and  Boobytraps 
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fcest,  ten  paper-and-pencD  tests  and  one  performance  test  were  identified  to  measure 
14  oi  these  variables  (see  Table  IV).  Three  of  the  selected  variables  (speed  of  movement 
diming  search,1  saareh  techniques,  and  individual  motivatioa)  were  judged  lo  be  best 
measured  during  the  completion  of  the  field  detection  proficiency  test.  Free  dures  for 
measuring  thee  individual  difference  variables  were  developed  and  implement'd  during 
the  completion  of  tiie  field  proficiency  test. 

Tabte  IV 

Paper* and-Penci!  and  Performance  'tests  Identified  to  Measure 
the  Individual  Differences  Judged  to  be  Amenable  to  Practical  Assessment 


irsfiwdual  Difference  Assessed 


Personal  Infer  met  >on  Form 

Test  of  Visual  Acuity 
Personal  Characteristics  Inventory 

Rokeach's  Dogmatism  Scale  (IDENTIFY 
Opinion  Questionnaire) 

IDENTIFY  BSA  State  Manifest  Ar.xiety 

ETS  Embeddid  Figures  Test  (Short  Forme  Perceptual  Style 

Modified  for  Group  Presentation)  Aptitude  for  Separating  Figure  Ft  cm  Ground 

IDENTIFY  Information  Extraction  Test  Aptitude  for  Determining  and  Extracting  Relevant 

_  -  '  Stimulus  Information 

IDENTIFY  Incomplete  Objects  Test  Aptiiudv  for  Making  Deductions  From  Partial 

information 

IDENTIFY  Change  Detection  Test  Aptitude  for  Discriminating  Environmental  Change 

IDENTIFY  Mine  and  Boobytrap  I of  once-  Acquired  and  Current  Knmvtedge  of  Types  of 

too  Test  .  Mines  sod  Bootstraps 

Acquired  and  Current  Knowledge  of  Use  of  Mines 
end  Boobytraps 

In. addition  to  the  variables  shown  in  Tdcle  DL,  the  Allowing  variables  was  judged  to 
have  some  livelihood  of  being  associated  with  detection  prcSdsscy:  height,  weight,  team 
orientation,  types  of  specialised  dviiisn  training  completed,  means  by  which  a  high 
school  diploma  was  obtained  {graduation  from  high  school  or  completion  of  the  tests  of 
General  Educational  Development t,  level  of  activities  participation,  lard  oi  background 
confidence,  level  of  background  despair,  level  of  stress  resistance,  and  race.  The  tests  used 
to  measure  these  variables  are  shown  in  Table  V. 

The  tests  shown  in  Tables  IV  and  V  are  described  in  the  following  paragraphs: 

Personal  Information  Form.  This  HumSRO  form  was  designed  to  collect  two 
types  of  information  on  the  form:  wriie-ins  (name,  soda!  security  number,  current 
duty  MQS,  age,  height,  weight,  specialized  training)  and  completions  (number  of 


Age 

Duty  YiOS 
Visual  Acuity 

Presence  of  a  Smoking  Habit 
Religious  Affiliation 

Dogmatism  C 


:  Speed  of  moveisar.t  during  W-zzch  b  crGned  ii  the  rase  it  ■rtricii «a  indirjdcii  «*Iks  urh&  parchisj 
for  misses  sad  boebytrsps. 


Table  V 


Paper-and-Pencil  Tests  Used  to  Measure  the 
iSiividya?:  Difference  Variables  Judged  to  Have  Some  Likelihood  of 
\  Bang  Associated  With  Detection  Proficiency 


Indroduai  Dtffwvacss  Assessed 

Kei^rt 
Weight  0 

Types  of  Specialized  GvBlai  Training  Ccn^letcd 
Number  of  Years  of  GyUisn  Education  Competed 
Mezas  by  Which  ?  School  Diptcma  was  Esmed 
Race 

Lerc!  of  Activities  Participation 
level  of  Background  Confidence 
Level  of  Backg round  Despair 
Level  c-f  Stress  Resistance 

Team  Orientation 

years  of  civilian  education,  tnesns  by  which  high  school  diploma  was  earned,  and 
race).  In  aSSstibn,  this  form  provided  for  assessment  of  the  combat  and  detection 
experience  of  the  respondent  Finally,  there  was  a  space  for  recording  the  results  of 
a  visual  icaiiy  examination. 

Test  of  Visual  Acuity.  Has  performance  test  required,  the  examinee  to  indicate 
this  direction  (te&»  right,  up,  down)  that  upper  case  j£s  (subtending  various  visual 
angles)  were  pointing  on  a  standardized  eye  chart.  Es  subtending  the  same  visual 
angle  appeared  on  the  same  tin?.  From  the  top  to  the  Jsotios  of  die  chart,  the  size 
of  the  visual  angle  subtended  by  the  Es  on  £3ch  row  decreased  from  1C  to  0.5 
minutes  of  an  arc.  To  complete  the  test,  the  examinee  stood  twenty  feet  from  the 
chart,  which  was  placed  upright  in  a  welHUuminated  room.  The  examinee  was  asked 
to  read  the  top  sow  on  the  chart  (which  contains  just  one  E)  and  indicate  the 
direction  tab  E  on  this  line  was  pomting.  The  examinee  was  asked  to  repeat  this 
procedure  successively  for  each  lower  row  on  the  chert.  The  exerciser  recorded  the 
number  of  correct  answers  made  on  each  row.  Then  he  determined  the  examinee’s 
visual  sooty  according  to  the  number  of  answers  correct  on  each  row.  In  general* 
the  more  rows  responded  to  correctly,  iheubetter  was  the  examinee’s  visual  acuity. 

Personal  Characteristics  inventory.  This  KumREO  form  was  designed  to  eiidt 
information  about  the  respondent’s  smoking  habits  and  Ids  religious  affiliation.  First, 
the  respondeat  indicated  whether  he  currently  smoked.  I?  so,  he  indicated  for  how 
long  he  had  smoked,  what  be  smoked,  and  how  much  he  smoked  during  a  day. 
Then  be  specified  his  religious  affiliation  and  Indicated  whether  he  currently 
attended  the  service  sponsored  by  his  designated  faith.  The  answers  to  the  questions 
concerning  the  respondent’s  religious  faith  were  made  cm  a  voluntary  baas. 

Rokeach’s  Dogmatism  Scale.  This  is  a  4CMtem  scale  designed  to  measure  the 
extent  to  which  an  in  dividual  fats  a  dogmatic  (dosed)  belief  system.  It  has  been 
shown  to  have  a  test-retest  reliability  of  .71  (5-6  months)  and  a  split- half  reliability 
of  .78  (corrected).  Further,  scores  from  this  scale  are  related  to  the  difficulty  an 
individual  has  in  solving  a  problem  after  .established  belief  systems  arc  overcome.5 


Tes? 

i  t 

Personal  lnfonrv4.cn  Form 


Activities  Inventory  - 


TTM  Guesuon.-ioire 


Hofcciih.  H.  7&t  Open  end.  Cfcssd  Msssd,  3«fc  Bosks,  Kew  York,  5950. 
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IDENTIFY  MA  Scale.  This  16-Item  scale  is  designed  to  measure  the  level  of 
manifest  anxiety  characteristic  of  an  individual  The  items  were  derived  from  a 
version  of  the  Taylor  Manifest  Anxiety  Scale  (TMAS)  raodilSd  for  use  in  Army 
training  research.3  Eight  items  (one  from  each  of  the  eight  content  seas  covered  in 
the  Army  scale)  were  combined  with  eight  EHar  items  from  the  same  scale,  to  make 
up  the  IDENTIF  Y  MA  Scale.  A  high  score  on  ifefc  scale,  reflects  a  high  degree  of 
manifest  anxiety,  while  a  low  score  reflects  a  low-degree  of  anxiety. 

ETS  Embedded  Figures  Test.  This  12-item  test  is  designed  to  measure  the 
facility  with  which  an  individual  can  locate  simple  geometric  figures  hidden  within 
complex  geometric  forms.  The  12  items  comprising  the.  test  were  selected  by 
Jackson,  Messsck,  and  Myers4  from  the  24  items  comprising  the  Within  Embedded 
Ffemres  Test.5  -  The  test  s  group  administered  and  requires  the  examinee  to 
remember  a  previously  shown  simple  figure  when  a  particular  complex  figure  is 
being  scanned.  In  addition,  11  of  the  12  complex  figures  are  colored,  \Ali  simple 
figures  are  uncoiored.  The  score  on  this  test  is  the  number  of  correct  Identifications 
made  in  ten  minutes.  The  cprrelaSon  between  -this  test-  and  an  Individually 
administered  version  ts  .72  (N  ~  52  males),  Jacfoc-n,  Messck,  and  Myers5  suggest 
that  this  group  test  doseiy  measires  what  the  individually  administered  form  of  the 
Wltkin  Embedded  Figures  Test  measures,  that  is,  perceptual  style  (field 
i  ndepcndence-depencler.ee}.  .y 

IDENTIFY  Information  Extraction  Test.  Tins  is  a  (50-Ifem  experimental  test 
developed  for  Project  IDENTIFY.  It  requires  the  examinee  to  follow  specific 
directions  to  locate  h  particular  lefts-  embedded  wrtbvr  a  large  array  of  letters. 
Examinees  have  ten  minutes  to  complete  the  60  items.  It  was  expected  that 
examines  with  s  high  aptitude  for  de tsminiag  and  extracting  relevant  stimulus 
information  would  produce  more  correct  responses  than  examinees  with  a  low 
aptitude  in  this  area. 

IDENTIFY  Incomplete  Objects  Test.  Tins  10-item  experimental  1st  was  also 
developed  for  Projc-ci  IDENTIFY.  It  requires  the  examinee  to  view  pictures  of 
incompletely  drarrn.  objects  and  determine  what  the  objects  are.  Examinees  have 
three  minutes  to  complete  the  test.  It  was  expected  that  exasfiaess  wits  a  high 
apfiiude  for  making  deductions  from  partial  sifcnuafioe  vjoul d  gsodsce  more 
correct  responses  than  examinees  with  a  low  aptitude  in  this  area.  Trie  items  for  this 
test  ware  extracted  from  the  desialt  Ccunp’etioa  Test  (Gs-1)  developed  by  the 
»;  Educational  Testing  Service.' 

IDENTIFY  Change  Detection  Test.  This  10-item  test  is  designed  to  measure  the 
aptitude  for  alsaimuisimg  environmental  change.  For  each  Item,  examinees  were 
required  to  view  two  pictures  of  the  same  scene  In  succession  end  determine  what 
had  changed  from  die  first  to  fee  second  picture.  A  change  could  be  the  addition  of 
an  object,  the  removal  of  an  object,  or  the  change  In  position  of  an  object.  Ths  time 
final  for  this  tea  was  four  minutes. 

■‘Kasaffiosk.  AsejA  C.  Awes y  Seeks  for  vst  is  ,4ray  TJswsjr  Btstsreh.  HfeVrRRO  Sail 
Manwaaiscttsi.  Aiae  1954. 

"*,5*cjboa,  D_  Sksaick,  5.,  aed  ~lye&.  C.  •'Eofeatkss.  cf  G*t*sp  *ad  Isdnridus)  F &rs»  ef  Smbed-S^-d 
tigsecs  of  Fs»*d  InospsEdeae*,"  Edxcitioml  <ed  Psychologies!  voL  24,  1SJ4, 

pp.  177-192. 

1  WHkin.  H.A.  "odhiBssl  Ddiitseets  j»  St«  of  Per^-pdas  o?  Embedded  FsgssssP  Josras'.  of 
PenoseSij.  to!.  19.  1950,  pp.  1-15. 

sAdsaa,  D„  S..  std  Myes.  V-  “£iafc»u«  of  Groap  tsf  !a£odsi  Ff~i  ef  Scircccd 

rigar-es  M«^cxr«  of  Field  Isdepeadecce,'’  iiHueeJfcnsI  cud  Peycholof^sl  IStoeasrGorud,  vst.  24,  1954, 
p,  jSS. 

‘EawatioaaJ  Taiatg  Serrkss.  GesteS  Completion  Test.  19S2. 
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IDENTIFY  Mine  snd  Doobytrap  Detect  an  Information  Test.  This  Is  a 
nine-ken  test  to  messire  the  acquires  and  current  knowledge  possessed  by  an 
examinee  concerning  the  types  end  uses  of  mines  and  ssobytrips,  Examinees  we*e 
given  2S  long  as  they  required  to  complete  the  test,  but  were  en couiaged  to  finish 
within  20  minutes. 

.Activities  Inventory.  Trris  is  a  iwo-part  inventory  developed  si  liumRRO 
Dlvjsicm  N’iCs7  Fmtl  consist;  of  a  1st  of  30  activities  frequently  engaged  in  by 
young  males  during  their  school-age  years.  To  complete  Parti,  an  examinee  indicates 
the  frequency  (cover,  few  times,  often,  very  often)  with  which  he  has  engaged  in 
each  of  the  30  activifes.  The  sveage  of  these  frequencks  over  the  30  sctssiiias 
provides  an  index  of  the  examinee’s  acthitfes  parfidpatioa. 

To  complete  Part  U,  an  examinee  inctbales  fer  cadi  rsri  I  activity  bow 
often  he  has  bad  feedings  of  confidence  mid  feelings  of  despair  when  completing  the 
acirriij.  From  the  responses  to  Parts  I  snd  U,  a  aumerkai  index  of  the  examinee’s 
background  confidence,  nis  background  despair,  and  Iss  resistance  tc  stress 
is  eoirputed. 

Since  the  inventory  was  designed  to  measure  individual  resoaicesdbdieved 
to  hare  direct  relevance  to  stress  resistance  in  physical  fc2irn  situations,  It  was 
expected  that  the  measure  derived  might  be  predictive  of  detection  proficiency. 

TT&  Questing  naira.  This  is  a  24-itera  inventory  designed  to  measure  ihe  extent 
to  which  an  indmduai  3s  team  Granted,^  that  is,  team-task  motivated.  A  high  scorn 
on  this  inventory  reflects  «  team-odepted  disposition,  while  a  low  score  reflects  a 
self-oriented  dspcstic-n.  Test  items  were  refected  from  an  item  pool  (K  =  78) 
developed  during  Work  Urdt  UNiFECT  1  at  Hum  RE  O  Division  No.  4.  It  was 
expected  that  level  of  team  orientation  might  be  related  to  detection  proficiency,, 
since  individuals  who  score  high  on  sets  of  team  task  motivation  items  tend  to  act 
for  other  team  members  when  doing  so  w31  dearly  improve  a  team’s  cverall 
performance.9 

Validation  of  Predictor  fctesuras 

The  paper-and-peceii  tests  and  the  perfonaaisce  test  ware  organised  Into  a  test 
battery-  requiring  approximately  three  hours  to  complete.  The  test  battery  was 
administered  tc  111  male  enisled  personnel  stationed  at  Fort  gaining,  Georgia  who  were 
infer*  try  Advanced  ludhiaua]  Training  t AIT}  graduates.  After  completion  of  the  test 
battery,  10S  of  these  men  ware  given  a  test  of  mine  and  booby  trap  detection  proficiency 
constructed  in  a  wooded  area  of  Fort  Boming.  Daring  this  test  the  indkrkhicj  difference 
,  vars.bks  specific  to  the  operational  situation  were  assessed.  In  addition,  the  antitank 
mice  detection  proficiency'  of  these  men  was  evaluated  in  an  open  country  and  in  o  toad 
environment.  These  latter  assessments  woo  psafonned  to  collect  human  factor?  data  on 
detection  rates  and  distances  for  these  environments. 

Since  it  was  desired  to  limit  the  generality  of  the  validation  to  cosbat-nsive  mSjiary 
personnel,  the  data  torn  two  wen  with  combat  expsieare  were  omitted  from  ine 
analyses  of  the  validation  data.  Thus,  the  vandatloe  of  the  predictor  measures  was  based 
on  104  enlisted,  combat-naive.  Infantry  AIT  graduates,  since  seven  were  dropped  from 
the  study  because  of  incomplete  data  (N=5)  or  because  they  were  not  combat 
naive  (N=2). 


sSaa(  Rickzrrf  P.  A  Cozctplssl  Model  of  SeZscssr  Undo-  Stress  WSh  isrpessttea  for  Cc~bc! 
Tr-KSirsc,  HsraRRO  TethsJctl  Rapjct  OS- 12.  4cse  395S. 

*  U  npiS'  ii-bed  resdts  frosj  SS»t  Ust!  UJ3FK3,  ;S50- 
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required  movement  op  and  dorm  tells,  across  small  streams,  trads-  trees,  god  lirrcurib,  s 
Baited  amount  of  uodensush.  Ob  this  course,  20  devices  wse  Lmp-Iented  on  eati:  Irna. 
Insofar  as  sms  possble,  lar.es  were  derigr-ed  to  be  ssfe  as  to  the  types  of  csrSces 
employed,  the  accvsttos  methods  used,  and  the  JossQoe  of  devices.  The  zruaes  sod 
fcoobytrsai  situations  employed  for  this  test  tvere  thas-e  that  as  infantryman  mkh: 
si-ccunter  in  lightly  wooded  terrain  (see  Figure  2ji  For  exampSa,  c-edirm.  gad  targe 
devices  scSrated  by  presses,  tripwire,  or  command  d-uorvriion  were  used  on  each  Jane 
They  wore  located  either  eherre  or  bekrw  tbs  ground  end  erther  on  csr  off  rise  trail-  Trie 
situation  created  on  this  course  required  the  type  of  p^fcnnaace  espected  of  a  pcSni 
con  u-uriog  a  patrogisg  mssoa. 

Ths  antitank  detection  proSdeecy  tests  were  comp? 'dad  oa  Grumes  21  and  HI. 
Course  II  (see  Figure  3)  had  eight  SO-sete  Janes.  The  dssicss  employed  were  those  t&c 
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Tesi  Course  II 


NOTE:  This.cou.-4e  has  5  devices  per  lane. 
F~i  Lanes 

P3  Area  Between  Lanes 


Figure  3 


W'HiId  expect  to  encounter  in  a  situation  where  mines  have  been  laid  to  block  a  high 
speed  armor  approach  (see  Figure  4).  To  simulate  this  situation,  five  devices  were 
implai.ted  on  each  lane:  two  pressure  activated  antitank  mines,  a  tilt-rod  activated. antitank 
mine,  and  two  antipersonnel  mines.  lanes  were  constructed  insofar  as  possible  to  be 
similar  in  terms  of  activation  method  and  device  location. 


Example  of  the  Sequence  and  Location  of  Devices  on  a  Lane 
t Test  Course  II) 


Mine  and  Boobytra.i  Information 


Type  or  Device 
and 

How  Activated 


Device 

Location 


AT  Mine  (L)  -P 
Schumine  <S)  -P 
AT  Mine  (L)  -P 
(Tilt  Rod) 

AP  Mine(M)  ~P 
AT  Mine  (U  -P 


Summary  of  Devices  Per  Lane 


LEGEND 

NO. TYPE 

NO.  LOCATION 

P  —Pressure 

5  -  P 

0  —  Above  Ground 

AT  —  Antitank 

3 -AT 

5  —  Below  Ground 

AP  —  Antiper»onnel 

2  —  AP 

5  — On  Trail 

S  -Small 

1  -S 

0  -  Off  Trail 

M  —Medium 

1  -M 

L  —  Large 

3  —  L 

Figure  4 
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The  devices  implanted  on  Courses  I  and  E  were  concealed  so  that  they  would  Be 
moderately  difficult  to  detect,  while  allowing  some  cues  associated  with  their  presence  to 
exist.  These  cues  (see  Table  VI)  were  the  type  that,  might  be  noted  after  a  device  had 
been  in  place  for  a  short  time. 

Table  V! 

Sasic  Cues  Associated  With  the 
Presence  of  Devices  Emplaced 
on  Courses  1  and  U 

Variation  In: 

Color 

'  Camouflage  '  ~- 

Vegetation 
Soil 
Size 
Shape 

Object  Texture 

Errors  in  Device  Concealment: 

i  Inadequate  camouflage 

Failure  to  renew  camouflage 
Continued  use  of  same  technique 

Disturbed  soil  ■" 

Disturbed  vegetation 

,  Mine  or  boobytrap  exposed  -y; 

Triggering  device  exposed 
Anticipated  by  tactical  conditions 


The  lanes  on  Courses  I  and  E  were  approximately  three  meters  wide  and  did  not 
follow  a  previously  laid  trail.  The  areas  in  which  the  lanes  were  built  werr  left  in  their 
natural  state  insofar  as  possible.  Maintenance  was  performed  on  the  bnes  in  the  rooming 
hours  of  each  test  day  to  insure  a  uniform  state  of  readiness  for  the  afternoon  testing. 
When  lanes  were  judged  to  be  excessively  worn,  they  were  shifted  to  an  adjacent  unused 
area.  A  minimum  distance  of  25  meters  was  maintained  between  lanes  on  each  course  to 
minimize  the  observation  of  one  subject  by  another.  In  addition,  when  a  man  was 
traversing  a  lane,  the  lanes  on  either  side  were  kept  clear  to  further  minimize  interference 
from  other  soldiers. 

Course  El  was  s  200-meter  section  of  a  dirt  and  gravel  road  (see  Figure  5).  Ten 
antitarjc  mines-Cvfr  medium  (8”)  and  five  large  (12")— were  buried  approximately 
one  inch  under  the  roadbed.  These  were  emplaced  on  the  left  and  right  shoulders,  to  the 
left  and  right  of  the  middle  and  in  the  middle  of  the  road.  The  problem  created  on  this 
course  was  designed  to  simulate  the  situation  an  infantryman  would  face  during  a 
road-clearing  operation  conducted  on  an  unpaved  road  suspected  of  being  mined.  It  was 
expected  that  the  primary  cue  for  detection  on  this  course  would  be  disturbed  sod. 
Maintenance  was  also  performed  on  this  course  during  the  morning  boms  to  insure  its 
readiness  for  afternoon  testing. 

On  arrival  at  the  Davis  Hill  test  site,  each  eight-man  group  was  divided  into  two 
sub-groups.  Men  in  Group  I  were  assigned  the  numbers  one  through  four,  while  men  in 
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Sequence  arid  Location  of  Devices  en  Course  Hi 
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Figure  5  '  '“ 

Group  II  were  assigned  the  numbers  five  through  eight.  The  men  then  completed  the 
three  test  courses  according  to  the  schedule  in  Table  VII. 

Prior  to  completing  the  proficiency  tests,  the  men  received  a  short  lecture  on  the 
subject  of  mine  and  boobytrap  detection.  They  were  reminded  of  basic  detection 
instruction  that  should  have  been  covered  during  previous  training.  Next,  they  were 
provided  with  specific  information  about  the  devices  and  employment  techniques  likely 


Table  VM 

Schedule  of  Course  Completion  for 
Each  Day  of  Testing 


Group 

Subject 

Course  1 

j  Course  II 

Course  lil 

1 

1st 

2d 

3d 

1 

2 

1st 

2d 

3d 

1 

3 

1st 

3d 

2d 

1 

4 

1st 

3d 

2d 

fl 

5 

3d 

1st 

2d 

II 

6 

3d 

1st 

2d 

t! 

7 

3d 

2d 

1st 

II 

8 

3d 

2d 

1st 

S' 

3 
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to  be  encountered  on  the  three  test  courses*  This  information  approximated  the 
intelligence  information  an  infantryman  might  expect  to  receive  prior  to  an  operation  in 
an  unfamiliar  area.  The  men  were  then  given  instructions  on  the  observation  methods 
used  by  experienced -detectors.  They  were  advised  to  use  a  systematic  approach  during 
the  testing  to  insure  coverage  of  critical  areas.  Next,  they  received  instruction  in  the  basic 
cues  that  may  indicate  the  presence  of  mines  and  boobytraps.  Finally,  they  were  shewn  a 
few  samples  of  concealed  devices. 

The  men  were  then  told  to  assume  that;  (a),  they  were  in  a  tactical  situation,  acting 
as  a  point  man  for  their  small  reconnaissance  patfpl,  (b)  their  operations  area  was  known 
to  contain  various  types  of  mines  and  boobytraps,  and  (c)  their  mission  was  to  visually 
locate  these  devices  so  a  path  could  be  cleared  through  the  area.  They  were  instructed  to 
walk  through  their  test  area  at  a  pace  they  considered  appropriate  for  a  point  man  in  an 
area  where -mines  and  boobytraps  might  be  anticipated.  The  men  were  told  to  move  along 
until  they  thought  they  saw  something  that  indicated  the  presence  of  a  mine  or 
boobytrap,  and  then  to  stop.  Upon  stopping,  they  were  instructed  to  prim-  to  die 
location  of  the  suspected  device,  state  verbally  the  nature  of  the  detection  cue  that 
indicated  the  presence  of  the  device,  and  wait  for  the  accompanying  evaluator  to  tell 
them  to  start  moving  again. 

Subjects  were  allowed  to  bend  at  the  waist  to  look  at  a  suspected  area  while  they 
were_moving  but  could  not  crouch  down  to  look  closely  at  air  area.  Also,  they  could  not 
brash  away  any  material  to  confirm  an  identification.  Since  the  emphasis  during  the 
testing  was  on  visual  detection,  the  men  were  not  allowed  to  use  sticks  or  rods  to  aid 
in  detection.  ^  _ 

After  the  men  received  all  testing  instructions,  evaluators  took  them  to  iheir 
appropriate  starting  points.  Hie  evaluators  reviewed  the  instructions  with  each  su‘  ;ect, 
prepared  the  evaluation  forms,  and  then  commenced  the  testing. 

As  each  man  moved  from  his  starting  point,  his  evaluator  activated  a  stopwatch  and 
followed  the  subject,  observing  him  carefully.  When  a  man  stopped  and  pointed  to  a 
suspected  device,  the  evaluator  stopped  the  watch  and  recorded  the  elapsed  time.  Next, 
he  recorded  the  verbal  report  of  the  cue  that  the  man  used  for  his  detection.  Finally,  he 
recorded  the  estimated  distance  to  the  suspected  device  and  indicated  if  the  sighting  was 
an  actual  detection  or  a  false  detection.  Evaluators  did  not  indicate  to  the  men  whether  a 
detection  was  actual  or  false.  When  damage  to  a  course  occurred  through  the  action  of  a 
subject,  the  evaluator  repaired  the  damage  so  the  course  W2s  restored  to  its  original 
condition  and  ready  for  the  next  subject. 

On  Courses  I  and  II,  each  man  successively  completed  two  lanes,  one  odd  numbered 
and  one  even.  The  subject  went  out  on  the  odd  numbered  lane  and  finished  up  on  the 
even  numbered  lane.  He  traversed  Course  ID  only  one  time.  Upon  completion  of  a 
course,  the  evaluator  returned  the  subject  to  an  assembly  point  and  recorded  the  search 
technique  used  by  the  subject  He  also  rated  the  degree  of  detection  effort  expended  on 
a  five-point  scale  (unsatisfactory  to  outstanding).  Evaluators  were  told  to  make  'these 
ratings  on  the  degree  of  effort  exhibited  by  the  subject  rather  than  on  detection  success. 
Finally,  the  evaluator  collected  ail  the  evaluation  materials,  turned  these  in,  and  prepared 
to  test  another  subject  After  ail  subjects  had  been  tested  on  all  courses,  the  men  were 
dismissed,  and  testing  was  declared  complete  for  the  day. 


RESULTS 


Validation  Pilot  Test 

To  test  the  procedures  developed  for  the  vsgdatkm,  provide  training  for  the  test 
evaluators,  aid  establish  the  adequacy  of  th?  test  courses,  a  three-day  pilot  study  was 
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conducted  before  the  main  study  was  begun.  The  eleven  ritets  used  as  subjects  for  ibis 
study  were  from  the  U.S.  Array  Infantry  Human  Hcsesraa  Unit  and  the  staff  of 
HumRRO  Division  No.  4  at  Fort  Beiining.  on  ihe  results  of  the  pilot.  study,  the 
staff  of  iToject  IDENTIFY  concluded  that,  with  minor  modl'Tsations,  the  test  procedures 
and  test  courses  were  adequate  for  the  validation  of  the  oredictor  measures.  The  pilot 
test  results  are  not  included  in  the  present  report  beraree  the  subjects  were  not 
representative  cf  fee  population  In  fee  main  study. 

Validation  of  the  Predictor  Measures 

Preliminary  data  summaries  for  the  candidate  predicto?;Tiie3Sures  listed  in  Table  VIII 
indicated  that  an  adequate  data  base  existed  for  these  isasmes  and  they  were  feus 
suitable  for  further  analysis.  Preliminary  data  summaries  for  Duty  MOS,  religious 
affiliation,  aptitude  for  discriminating  environmental  change,  tnd  types  of  specialized 
civilian  training  completed  indicated  that  these  measures  dhi  not  have  an  adequate  data 
base  and  could  not  be  analyzed  further.  Usii  a  stepwise  multiple  regression  technique, 
criterion  detection  performance  (total  number  of  device^ .detected  on  Course I)  was 
regressed  against  the  predictor  measures  jfeovn  in  Table  ^fll.  The  stepwise  regression 
jsocess  was  continued  until  24  of  there  measures  were  entered  into  the  regression 
equation;  the  process  was  then  terminated  because  tie  xemmnfeg  measures  did  not  meet 
the  statistical  criteria  for  inclusion  in  fee  equation.  T«  vie  EC  presents  the  multiple 
correlation  coefficient  (ft)  and  the  Standard  Ernw  (SE)  of  ire  Estimate  for  each  step  of 
fee  multiple  regression  process. 

Table  IX  shows  feat  fee  SE  of  fetnJfstimste  decreased  through  ihe  eighth  step  of 
the  multiple  regression.  The  SE  then  began  to  increase  and  fed  not  decrease  further  with 
the  addition  of  other  predictor  measures.  Furthermore,  fee  multiple  correlation 
coefficient  did  not  increase  substantially  after  fee  ugbfe  step.  Therefore,  fee  eighth  step 
was  jufiged  to  provide  the  optimal  prediction  equation  for  criterion  detection 
performance  for  the  sample  studied.  At  fee  eighth  step,  R  was  .76,  which  is  highly 
significant  (F  - 16.4,  p  <.01,  df-  8  an  95),  and  SS  of  R  was  .04  and  fee  99% 
confidence  limits  of  jR  ware  .63  to  .85. 

It  should  be  noted  that  the  computed  multiple  correlation  was  optimal  for  fee 
validation  sample  studied,  feat  is,  it  was  fee  best  correlation  that  could  be  obtained  for 
these  subjects  and  their  measurements.  Because  of  sampling  and  error  variance  hi  the 
various  measures,  it  can  be  expected  feat  a  computed  multiple  correlation  will  be  inflated 
somewhat  above  its  “true”  statistical  value.  To  investigate  this,  the  multiple  correlation 
was  corrected  for  shrinkage  using  the  procedure  suggested  by  Uhl  and  Eisenberg.5  0  The 
result  was  an  R  equal  to  .71.  This  result  suggests  feat  in  predicting  the  criterion  detection 
performance  for  a  new  sample  cf  104  subjects,  using  fee  eight  predictor  scores  involved 
at  Step  8  of  fee  multiple  regression,  the  obtained  multiple  correlation  would  be  .73, 
which  is  significant  at  the  .01  level 

Table  X  lists  fee  predictr-  measures  included  in  the  regression  equation  produced  at 
StepS  of  the  multiple  regression  analysis.  This  table  also  shows  the  percentage  of 
criterion  variance  associated  with  each  measure  and  type  of  measure.  Personal  character¬ 
istics  measures  accounted  for  9.6%  of  fee  predictable  criterion  variance,  personality 
characteristics  measures  accounted  icr.  >..4%,  and  one  physical  characteristics  measure 
accounted  for  only’  .5%.  Further,  the  a  results  indicated  feat  sreed  of  movement  during 
search /8 GO  meters  (search  time)  and  effort  expended  dining  search  together  accounted 
for  46.5%  of  the  predictable  criterion  variance,  fhis  r.-suli  suggests  that  the  criterion 
detection  performance  was  largely  a  function  of  individuil  difference  variables  specific  to 
fee  operational  situation. 

;eUhJ,  N.  and  Eisenberg,  T.  “Predicting  Shrinkage  in  the  Multiple  Coirt  a  lion  Coefficient,'' 
Educational  end  Psgchobgical  Measurement,  -km.  30,  1970,  pp.  487-4S9. 


Table  III 


sC- 


Means  srid  Standard  Deviation  of  Each  Predictor  and  the 


< 

$ 

I 

Criterion  Measure  Involved  in  the 
Stepwise  Multiple  Recession1 
(N=1M) 

i 

Measure 

!  * 

SO 

-t 

Predictor  Measures 

Age 

19.6 

1.4 

s 

Height 

70.6 

2.6 

Race 

5 

5 

i 

t 

l 

Visual  Acuity 

2.1 

1.0 

i 

Weight  ~ 

.  1625 

21.2 

| 

Years  of  Smoking 

1.6 

1.6 

Civilian  Education  Completed 

11.0 

1.4 

V 

High  School  Graduation 

.7 

.5 

: 

GED  Tests  Completed 

2 

.4 

t 

Level  of  Dcgmatsm 

3.6 

5 

; 

Level  of  Manifest  Anxiety 

55 

2.9 

Level  of  Team  Orientation 

13.7 

4.0 

Activities  Pardrip ation  Index 

25 

.4 

£ 

Background  Confidence  Index 

5.1 

2.0 

Background  Despair  Index 

35 

12 

i 

Stress  Index  I 

3.7 

15 

Stress  Index  II 

15 

.5 

Knowledge  of  Mines  and  Boobytraps 

85 

3.4 

Knowledge  of  Mine  Helds 

45 

25 

Knowledge  of  Detection  Means 

25 

•15 

: 

Total  Knowledge 

155 

5.4 

Embedded  Figures  Test  Score 

4.6 

3.1 

Information  Extraction  Score 

18.7 

95 

Incomplete  Objects  Test  Score 

5  2 

3.1 

Speed  of  Movement  During  Search/BOO  m. 

43.4 

iae 

Effort  Expended  in  Search 

3.4 

5 

Search  Technique 

25 

.9 

Criterion  Performance  Measure 

Total  Number  of  Devices  Detected  on 
Course  i 

245 

55 

1 A  matrix  shonsq  el  the  ir.tereorreiations  of  the  predictor  end  crherion 
vrrUttej  t*  shown  »  Appendix  A. 

Table  XI  presents  the  constant  and  regression  coefficients  for  the  Step  8  prediction 
equation.  This  table  indicates  the  weights  given  each  measure  in  the  computation  of 
predicted  criterion  scores.  Interpretation  of  these  coefficients  indicated  there  was  a 
positive  relationship  between  criterion  performance  snd  speed  of  movement  during 


Table  !X 


Multiple  Correlation  Coefficients  (Rs),  Standard  Errors  (SEs) 
of  the  Estimate  and  Variabie  Entered  at  Each  Step  of 
the.  Stepwise  Multiple  Regression1 


Step 

!  1 

Sc 

|  Variabie  Entered 

1 

.621  - 

4.66 

Speed  of  Movement  During  Se2rch/800  m. 

2 

.693 

429 

Effort  Expended  in  Search 

3 

.723 

4.14 

Civilian  Eduration  Completed 

4 

.739 

4.05 

Activities  Participation  index 

5 

.748 

4.03 

Level  of  Dogmatism 

6 

.753 

4.02 

Visual  Acuity 

7 

.755 

4.02 

GEOTests  Completed 

8 

.762 

3.99 

High  School  Graduation 

9 

.764 

4.00 

Height 

H*. 

.765 

4.91 

Level  of  Team  Orientation 

if 

.76? 

4.02 

Age 

12 

.768 

4.03 

Information  Extraction  Score 

.13 

.770  - 

4.04 

Years  of  Smoking 

14 

.771 

4. OS 

Knowledge  of  Detection  Means 

15 

.771 

4.07 

Search  Technique 

16 

.772 

4.09 

Background  Despair  Index 

17 

.772 

4.11 

Embedded  Figures  Test  Score 

18 

.772 

4.14 

Total  Knowledge  4 

19 

.773 

4.16 

incomplete  Objects  Test  Score 

20 

.773  . 

4.18 

Race 

21 

.773 

421 

Stress  Index  II 

22 

.773 

423 

Stress  Index  1 

23 

.774 

4.25 

Background  Confidence  Index 

24 

.774 

4.28 

Weight 

A  matrix  she*nng  all  xh^  mtefccnetations  of  the  predictor  ar  d  criterion  variables  «s  siiosvn  as 
Appendix  A- 
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search,  effort,  years  of  civilian  education,  activities  participation,  earning  a  high  school 
diploma  by  completing  high  school,  and  visual  acuity.’  *  On  the  other  hand,  there  was  a 
negative  relationship  between  criterion  performance  and  Jewel  of  dogmatism,  ana  earning 
a  high  school  diploma  by  completing  the  Tests  of  General  Educational  Development. 

These  results  suggest  inat  the  highly  proficient  detector  can  be  characterized  in  the 
following  manner:  During  the  test,  he  moved  more  slowly  and  expended  more  effort 
during  search  than  less  proficient  detectors.  He  had  earned  a  high  school  diploma  by 
graduating  from  high  school.  He  had  completed  more  years  of  civilian  education  than  less 
proficient  detectors,  be  had  engaged  in  the  activities  listed  in  the  Activities  Inventory 

The  relationship  between  visual  acuity  and  detection  performance  was  positive.  The  repression 
coefficient  in  Table  XI  U  negative  because  k>vr  raises  were  given  to  high  levels  of  visual  acuity  and  high 
values  were  givrvto  low  levels. 
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Table  X 

Predictor  Measures  1  tchided  in  tha  Prediction  Equation  at  Step  8 
in  the  Multiple  Regression  ai»d  the  Criterion  Variance  Predicted  by  Eadi  Measure 


I 

Predict  or  Measure  | 

,  Percent  of  Criterion 
/  Variance1 

Physical  Characteristics 

5 

Visual  Acuity 

5 

Personal  v-naracteristics 

Activities  Participation  index 

High  School  Dipioma  Earned  by  Graduation  Ft  cm  High  School 

High  School-Diploma  Earned  by  Completion  of  Tests  C-f  General 
Educational  Development  {GEDJ 

Number  of  Years  of  Civilian  Education  Completed 

~35 

2.5 

35 

12 

2.4 

Personality  Characteristics  * 

1.4 

Level  of  Dogmatism 

1.4 

Field  Predictor  Measures 

’  465 

Effort  Expended  in  Search 

Speed  of  Movement  During  SearchTBGO  meters 

175 

23.6 

Aii  Predictor  Measures  Together1 

58.0 

‘The  tciai  percentage  of  criterion  variance  predicted  ertcall  the  sums  of  the  percentages  for  each  type  cf  measure 
lands  sored!.  Computed  according  to  the  fcmkifirtifeicrii >ed  ny  *.Vi£jm  L.  Hays,  Statistics  for  Psychologists.  Ho;t. 
Rinehart,  and  Winston,  Inc,  New  York,  1S53,  pp.  570-572. 


a 

§4? 

1 


& 

I 


Table  >'« 

Constant  and  Regression  Coefficients  for  the  Prediction 
Equation  Formed  at  Step  P«  in  the  Multiple  Regression 


PrerSctor  Irfeasne 

•  ■ 

Regression  Ccrificsem 

Activities  Participation  Index 

2.42 

Effort  Expended  in  Search 

2.01 

High  School  Diploma  Earned  by  Completing  the  Tests 
of  Genera!  Educational  DevefopmSit 

-250 

High  School  Diploma  Earned  by  Graduating  From 

High  School 

155 

Level  of  Dogmatism 

-1.14 

Visual  Acuity 

-.43 

Number  of  Years  of  Civilian  Education  Completed 

54 

Speed  of  Movement  During  Sesrch/800  Meters 

50 

Constant  =4  51 

23 
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more  frequently.  and  he  was  less  dogmata:  (is.,  more  open-minded).  Finally,  his  visual 
acuity  was  better  than  that  oi  less  proficient  detectors. 


Human  Factors  Data  Analysis  -  Course  f 


One  hundred  and  four  men  produced  a  total  of  2605  detections  on  this  course.  Of 
these,  2562  (98.3%)  detections  were  true  detections,  that  is,  a  device  emplaced  en  the 
course  was  detected.  The  remaining  43  (1.7%)  detections  were  false  detections,  that  is.  a 
device  was  said  to  be  present  when  no  device  was  actually  there.  Each  man  on  this  course 
had  an  opportunity  to  detect  -10  devices.  The  average  number  detected  per  man  was 
24.6  devices  (SD  -  5.9).  The  average  detection  rate  was  61.6%  (SE  =  14.8%). 

The  following  types  of  devices  wee  available  for  detection  on  Course  1:  DH-10  (2), 
Hand  Grenade/Tripwire  Boobytrap  (10).  105mm  Hound  (4),  M28A1  Antipersonnel 
Mines  (4),  MIS  Antipersonnel  Mines  (S),  Schumines  (6),  and  M25  Antipersonnel 
Mines  (6).  Table  XII  shows  the  percent  detected  and  the  average  number  detected  for 
each  of  these  devices.  Inspection  of  these  results  suggests  that  object  size  and  placement 
•'I  device  above  or  below  ground  were  significant  factors  affecting  the  detectability  of  the 
Course  I  devices. 


Tub!e  Xil 


Percent  Detected  and  Average  Number  Detected 
for  ta£h  Type  of  Device  Emplaced  on  Course  1 


"L-  Large;  M-i**Sfurr.;S-SiT»«. 
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That  size  and  above-ground  employment  were  particularly  important  in  affecting 
device  detectability  is  also  evident  from  inspection  of  Table  XI i I,  which  shows  fee 
average  distance  at  which  each  type  of  Course  I  device  was  detected.  Larger  devices 
employed  above  ground  wee  detected  much  further  away  on  the  average  than  smaller 
below-ground  devices. 


Human  Factors  Data  Analysts  -  Course  !! 


One  hundred  and  four  men  produced  a  total  of  761  detections  on  this  course.  Of 
these,  592(77.8%)  were  true  detections,  whOe  the  remaining  169(22.2%)  were  false 
detections.  Each  man  had  an  opportunity  to  detect  20  devices;  the  average  number  of 
devices  detected  was  5.7  (SD  ~  2.2).  The  average  detection  rate  for  this  course  was  56.9% 
(SD  =  21.4%). 

The  following  types  of  devices  were  available  for  detection  on  Course  Q:  M15 
Antitank  Mines  (4),  M21  Antitank  Mines  with  tilt  rod  (2),  M16  Antipersonnel  Mines  (2), 
and  Schumines  (2).  Table  XIV  shows  the  percent  detected  and  the  average  number 
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Table.  XII! 


A'.'Srage  Estimated  Distance  at  Which  Each 
Type  of  Device  Emplaced  on  Course  I  was  Detected 


Desks 

Size1 

!,  . ! 

1  Locate  * 

X 

F*e t 

SD 

DH-10  (Russian  Qaymore  ?,1ins) 

L 

A 

17.1 

14.2 

Hind  Grenade/Trip  wire  S<x>bytrep 

S 

A 

29 

26 

?G5ywK  Rocjtd 

* 

A 

11.3 

1C.8 

M1SA1  Antipersonnel  Mina 

u 

A 

14.1 

9.3 

Schscpine 

s 

8 

-.9 

22 

MIETAmipetsorsnel  Mine 

s 

B 

26 

'6.7 

?425  Antipersonnel  Iffioe 

s 

3 

22 

1.6 

1 L  -  L»ge;M  *  Sieat  »;S -SrraS. 

2  A  -  Above  ffuimd:  E  -  Etloiv  ground. 


Tab-!*  XiV 


Percent  Detected  aid  Averts  Number  Detected 
for  Each  Type  of  Device  Em  pieced  on  Course  II 
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detected  for  each  cf  these  devices.  Inspection  of  the  results  suggests  that  the  huger 
devices  (Mlcs  ana  M21s)  were  iscsie  detectable  than  the  smaller  devices  (Scfcumines  and 
MIGsX  This  result  is  comparable  to  findings  that  the  deiecfetbSty  of  Course  I  devices  was 
psrtsaHy  a  function  of  object  size. 

That  sse  was  important  h*  affecting  the  detectability  of  the  Cnu rse  II  device;  is 
evident  from  inspection  of  Table  XV.  whim  shows  the  average  distance  at  which  each 
type  of  Course  H  device  was  detected.  The  larger  devices  were  delected  further  away  than 
the  smaller  devices.  This  result  s  particularly  interesting,  since  it  lends  to  confirm  the 
resuite  for  ice  Course  I  detection  distance  analysis. 

Human  Factors  Data  Arc  yds  -  Course  111 

Only  64  mar  completed  this  coarse,  since  it  was  initiated  end  developed  at  the 
-request  of  MEKDC  one  wear,  after  the  initiation  of  the  vaBdatjon.  There  ware  544 
detections,  of  which  42?  (77.65)  wse  true  detections,  and  122  detections  (2 2.4%)  were 
felsa.  Ten  devices  wee  avaSaKe  for  detection  cn  this  course.  The  ercnige  iix>'nr«bsr  of  true 
detection^'  was  6.8  {SD  =  2.5)  and  the  averse  detection  rate  yssi  65.95  (SD  =  24.S5). 


Tab!®  XV 


Average  Estimated  Distance  sr  Which  E3ch 
Type  of  Device  Empfeced  on  Course  II  was  Detscted 
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-  Two  types  of  devices  vrere  available  for  detection  on  Coarse  2Hr  M21  Antitank 
Mines  (5)  and  M19  Antitank  Mines(5).  The  detection  rate  for  the  M19  Antitank  Mines 
was  57.S&,  while  the .. detection  rate  for  the  M21  Antitank  Mines-was  14.1%.  This  result 
indicated  that  the  smaller  mines  (the  MS.  Antitank  Mines)  v.-ere  less  difficult  to  detect 
than  the  larger  mines  (the  M19  Antitank  Mines).  Tfee  average  detection  distance  for  the 
M19  Antitank  Mines  was  2.0  feet  (SD = 2.2),  while  the  average  detection  dstancs  for  fee 
M21  Antitank  Mines  was  2.6  feet  (SD  =  1.8).  It  appears,  however,  that  while  the  M19 
mine  was  less  detectable,  it  was  detected  farther  away  than  the;  M21  mines.  This  result 
suggests  that  are  was  also  a  factor  in  detection  of  fee  Course  Ill  mines. 

However,  fee  higher  detection  rate  that  occurred  for  fee  aaaUer.mir.es  suggests  that 
another  lector  in  addition  to  size  operated  da  Course  in  to  a  feci  device  detectability. 
From  inspection  of  Figure  5.  it  is  dear  feat  all  fee  larger  mines  mere  away  from  fee 
center  of  fee  road,  while  i*vo  of  fee  smaller  ones  were  vary  ruer  the  center  of  the  read. 
This  suggest s  feat  device  socafipa  may  be  responsible  fox  the  lower  detection  rate  fer  the 
iarger  mines.  Item  analysis  supports  this  p>c?ltlan.  The  smaller  devices  locafaa  away  £rcn. 
fee  edge  of  the  road  (fee  second,  fifth,  and  ninth  devices),  wee  detected  at  s  higher  rate 
(5  deteetkm  rate  -  76.ST,  32.S%.  and  SI. 5%,  respectively)  than  were  fee  ssall-=r  devices 
located  at  fee  edge  of  the  road  (fee  seventh  and  tenth  devices;  a  detection  rate  -  59.4% 
and  64. lit,  respectively).  This,  device  location  was  probably  the  other  factor  in  addition 
to  size  that  3fiecied  device  detectatsliiy  Ga  Course  HL 


Chapter  3 

SELECTION  AND  TRAINING  IDENTIFICATION 


From  the  results  of  the  validation,  it  was  dear  that  the  primary  predictors  of 
was  vaisbls-  eftecsS;  to  she  operational  sriusticn.  This  result 
suggests  that  training  is  Hke?y  to  be  the  most  important  factor  mSosidng  the  feed  of 
defection  proficiency  an  individual  can  attain.  However,  this  is  not  to  imply  that  the 
personnel  selected  for  detection  training  are  not  important,  since  the  re-airs  indicated 
that  personal  and  physical  characteristics  contributed  soisewfa at  to  ifee  prediction  of 
detection  proficiency. 

,  Thus,  the  question  that  remains  is  “How  can  the  results  of  the  validation  be 
developed  Ir.ic  practical  selection  and  training  procedures  to  produce  personnel  Ilkely  to 
be  capable  of  successful  mine  and  boobytrap  detection?”  To  develop  an  answer  to  this 
question,  the  results  of  the  validation  were  reviewed  to  identify  possible  selection  and 
training  procedures.  The.  accomplkiunsni  of  this  task  represented  Sts  completion  of  the 
research  for  Project  IDENTIFY. 


RECOMMENDED  SELECTION  PROCEDURES 

Front  analysis  of  the  validation  data,  a  prediction  equation  for  criterion  detection 
performance  was.  developed.  This  equation  was  found  to  have  substantial  accuracy  fer 
predicting  successful  criterion  performance.  This  section  describes  selection  procedures 
employing  this  equation  which  tan  be  used  to  identify  enlisted  military’  personnel  who 
are  likely  to  be  proficient  at  detecting  mines  and  boobyfeaps  in  wcoded  environments. 
The  recommendations  consist  of  procedures  developed  from  analysis  of  the  results  of  ths 
validation  of  the  candidate  predictor  measures.  It  is  believed  that  when  used  properly, 
these  procedures  wS!  ensure  a  high  quality  input  to  training  programs  designed  io 
improve  individual  detection  proficiency'. 

Selection  Test  Battery' 

To  evaluate  the  predictive  accuracy  cf  the  equation  developed  from  the  vaSdaiibw 
data  analysis,  successful  criterion  perifonnanee  was  define^  to  be  the  median  detection 
proScIcncy  demonstrated  on  Course  L,  that  is,  the  detection  of  at.  isasr  25  of  the  10 
devices  emplaced  on  Course  1  (s  score  of  at  least  62%).  Detectors  who  scored  at  or  above 
the  median  (62%)  were  labeled  as  "‘Successful,”  while  those  who  scored  less  thzn  the 
median  were  labeled  as  “Unsuccessful”.  Next,  predicted  criterion  scores  were  computed 
from  the  equation,  excluding  the  Geld  measures.  Urine  the  above  criterion,  detectors  were 
then  classified  on  the  basis  of  these' predicted  scores  as  “Successful”  or.  “'Unsuccsssfu!’'. 
Finally,  actual  and  predicted  criterion  scores  were  compared,  to  establish  fee  extent  the 
test  measure  in  Table  XI  predicted  actual  success  or  failure. 

Table  XVI  presents  the  results  of  the  comparison.  Forty-four  successes  were 
predicted.  Of  these,  33  mei  demonstrated  successful  performance,  while  11  did  not. 
Among  the  60  men  for  whom  unsuccessful  performance  was  predicted,  41  demonstrated 
tbs  performance,  whSe  IS  did  not.  Thus,  the  equation  predicts  success  with  75% 
accuracy  and  failure  with  6S%  accuracy,  and  the  orsnaB  accuracy  of  the  prediction 
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Comparison  of  Predurfed  and  Actual  Success  for 
theCmsion  Detection  Proficiency  Test 
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equation  is  71%.  Thai  is,  if  the  -criterion  performance  of  100  detectors  was  predicted  fay 
the  equation,  it  would  be  expected  that  the  performance  of  71  would  be  correctly 
predicted.  Tease  resets  indicate  that  the  prediction  equation  developed  from  the 
validation  data  can  be  quite  useful  in  the  selection  of  personnel-:  frer  training  for  mine  and 
boofcytrsp  detection. 

Therefore,  the  first  battery  should  consist  of  (ajtwo  paper-and-penci:  tests  (an 
inventory  of  actrvitits  participation,  and  a  test  measuring  level  of  dogmatism),  (b)a  visual 
acuity  performance  test,  (c)  performance  tests  measuring  speed  of  movement  and  the 
effort  si  individual  appears  to  expend  during  an  outdoor  search  tad:  (not  mine  and 
boobytrap  specific},  and  (d)an  information  form  that  collects  the  candidate^  identifier, 
the  number  of  years  of  raviilan  schooling  completed,  and  whether  fee  candidate  has 
received  a  nigh  school  diploma  and,  if  so,  how  the  diploma  was  obtained. 

While  it  is  true  thzt  a  gross  procedure  involving  search  Seed  and  effort  expended 
during  search  could  also  he  employed  for  prediction,  the  recrenmen  fed  test  battsy 
maximizes  fee  prediction  of  criterion  psfremaace.  A  procedure  involving  search  speed 
and  effort  expended  during  search  would  predict  46.5%  of  the  criterion  variance.  Having 
fee  paper-and-pesHm  tests  included  In  fee  procedure  increases  the  predictability  fay  IL5%, 
to  a  total  of  5S%.  (From  these  tests  and  fee  information  farm,  fee  predictor  measure 
Information  in  Table  XI  can  be  weighted  to  form  a  predicted  criterion  score,  PCS.  An 
Liahriduri’s  probability  of  success  is  estimated  by  this  scree.  Different  PCSs  indicate 
different  probcbiHtfes  of  success.) 

To  fBustrate  fee  range  e£  obtained  PGSs  sad  tbeir  associated  probabilities,  an 
instirutional  expectancy  chart  whs  constructed  (Figure  6),  using  fee  established  deSniticn 
of  successful  criterion  performance  of  at  least  62%.  The  chart  shows  for  each  PCS  the 
cumulative  percentage  of  Individuals  who  performed  successfully.  For  example.  75%  of 
the  individuals  who  achieved  2  PCS  of  25  re  higher  performed  successfully  on  fee 
criterion  test.  As  fee  PCS  increased,  fee  percentage  of  successful  indmduals  increased. 

To  use  the  PCSs  most  effeetd  riy  for  selecting  individuals  who  are  currently 
pro&nent  detectors,  the  range  and  distribution  of  fee  FCSs  must  Jr  knoirn.  Thfaie  XVII 
shows  fee  percentile  ranks  equivalent  to  various  PCSs  for  fee  sample  of  104  man  used  in 
fee  validation.  Tie  percentile  rank  shown  for  3  specific  PCS  indicates  fee  pacentage  of 
men  who  screed  lower  than  rise  specified  PCS.  For  example,  fee  PCS  cf  2S  Is  associated 
with  the  percentile  sank  of  77;  this  rank  mmcates  feat  77%  of  fee  men  in  fee  validation 
sample  scored  lower  fears  28.  Further,  if  fee  percentile  rank  fer  2  parikuhir  PCS  is 
subtracted  from  100.  the  value  feat  resabs  indicates  fee  parentage  of  mess  who 
achieved  a  PCS  greater  than  or  equal  to  the  particular  PCS.  Conrinufsg  wife  fee  example, 
for  a  PCS  equal  to  26,  23%  of  fee  men  in  the  validation  sample  achieved  a  PCS  greater 
than  or  equal  to  23. 
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Institutional  Expectancy  Chart  Showing  Percent  of  Criterion 

Succes  snd  Success  Ratio*  for  Predicted  Criierion  Scores  f?C3y 
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The  aboco  results  have  a  significant  impSIcaiiaa  fee  feiecilau,  so ce  they  indicate  tbs 
somber  of  psrsoasd  who  crasf  be  tested  to  obtain  a  specified  numba-  of  acceptable 
individuals.  Toe  number  cf  personnel  vrho  Should  be  tested  w2  be  determined  fey  the 
catting  score  -mhich  represents  the  breaking  point  feetiresa  acceptance  sod  p*jeetoafi- 
TaWe  XVH  shows  tost,  as  the  PCS  usd  for  ?he  catting  score  is  increased,  ihs  pscssstSe 
tank  increases  and,  therefore,  a  lower  percentage  of  in-dhriduzls  can  be  esp-Kded  to 
achieve  an  acceptable  PCS. 

The  decision  as  to  which  PCS  should  be  designated  as  a  cutting  score  sssuM  be 
based  on  two  factors:  (a)  Che  probability  cf  succ-isfui  performance  associated  with  she 
PCS,  and  (fe)  the  svaSafciliiy  of  applicants  from  whom  select  icr>  css  be  made.  In  gegjgsi, 
a  score  that  win  result  in  modest  attrition— that  Is,  a  substantial  ysbbabSisy  of  success— is 
desianie.  However,  scarcity  of  applicants  and  seventy  tf  requirements  fer  psrsenne*  may 
lead  to  a  decision  to  choose  a  cutting  seme  that  t>  associated  wife  a  probability  of 
success  that  is  lower  than  desired. 

Two  additional  concepts  should  be  lahen  into  eo.ndderatisa  si  this  point.  The  fe? 
is  the  Success  Ratio— the  ratio  of  the  number  cf  indhiduris  who  succeed  tss  a  job  to  the 
number  who  are  selected.  This  rsoo  is  3  sanction  of  fits  predsclbre  accuracy  of  the  test 
measures-.  For  example-,  sod  Figure  S,  a  PCS  cf  25  is  associated  with  a  Success  Ear-o 
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Table  XVil 

Percentile  Ranks  and  Selection  Ratios  for  Obtained  PCSs 


PCS 

Percentile  ! 

Rank 

Selection1 

Ratio 

15 

1 

99 

16 

2 

98 

17 

3 

97 

18 

5 

95 

19 

10 

90 

20 

16 

84 

21 

19 

81 

22 

28 

72 

23 

33. 

62 

24 

49’ 

51 

25 

58 

42 

26 

64 

36 

27 

72 

28 

28 

77 

23 

29 

83 

17 

30 

86 

14 

31 

91 

9 

32 

93 

7 

33 

98 

2 

34 

98 

2 

35 

99 

1 

36 

100 

0 

3  The  Selection  Ratio  vvas  computed  for  each  PCS  by  assigning  an  applicant  pool  of  100 
individuals.  Under  these  conditions  the  selection  ratio  Is  to  (100  ■  Percentilo  Rank)/100. 


The  second  important  concept  is  the  Selection  Ratio— the  ratio  of  the  number  of 
men  selected  to  the  total  number  ' "  ipplicants.  Table  XVII  shows  that  the  PCS  of  25 
was  associated  with  a  selection  rati<  .42,  which  indicates  that,  for  every  100  applicants 
tested,  it  can  be  expected  that  will  obtain  a  PCS  of  25.  Thus,  if  a  PCS  of  25  is 
designated  as  the  cutting  score,  it  would  be  expected  that  42  out  of  every  100  applicants 
would  have  a  PCS  of  25  or  better.  Table  XVIII  shows  that  32  of  these  would  actually  be 
capable  of  successful  detection  performance,  as  herein  defined. 

For  selection  based  on  the  results  of  this  study,  a  PCS  cutting  score  of  25  is 
recommended.  It  has  be«:n  shown  that  this  score  is  associated  with  a  substantial  Success 
Ratio  (75%),  so  attrition  will  not  be  too  severe.  On  the  other  hand,  the  Selection 
Ratio  (42%)  is  such  that  a  reasonable  number  of  acceptable  candidates  can  be  expected. 
Table  XVIII  shows  the  number  of  applicants  who  will  be  accepted  and  the  number  of 
accepted  candidates  who  would  demonstrate  successful  detection  performance  as  a 
function  of  different  number  of  available  applicants  for  the  Selection  Ratio  of  .42  and  a 
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Table  XVIH 

-A. 

Number  of  Selected  Applicants  and  Successful  Candidates 
as  a  Function  of  Available  Applicants  for 
a  Selection  Ratio  of  42%  and  a  Success  Ratio  of  75% 


f 

f 

Number  Available  for 

Number  Selected 

Number  Successful 

j 

t 

t 

i 

t 

Selection 

Selection  Ratio  =  4256 

Success  Ratio  »  7556 

10 

4 

3 

i 

20 

8 

6 

r 

V 

30 

13 

9 

1 

40 

17 

13 

> 

\ 

r 

50 

21 

16 

60 

25 

19 

> 

70 

29 

22 

t 

80 

34 

26 

\ 

j 

90 

38 

28 

5 

100 

42 

32 

i 

150 

63 

47 

i 

200 

84 

63 

Success  Ratio  of  .75.  Finally,  it  should  be  emphasized  that  these  procedures  are  valid 
on/y  for  the  criterion  of  detection  performance  employed  in  the  validation.  To  be  applied 
to  other  detection  situations,  these  proced  _es  would  require  validation  in  those 
situations. 


RECOMMENDED  TRAINING  PROCEDURES 

Development  of  training  procedures  was  accomplished  by  observation  of  successful 
detection  behavior  (behavior  which  led  to  the  detection  of  hidden  devices),  by  validation, 
and  through  assessment  of  the  detection  techniques  that  proved  most  successful.  Each 
subject  negotiated  the  field  test  courses  accompanied  by  an  evaluator.  The  evaluator 
recorded  both  correct  and  false  detections  made  by  the  subject,  the  basic  cues  that  aided 
the  detection,  the  search  procedure  employed,  the  search  time  required,  and  the  degree 
of  search  effort  (motivation)  exhibited.  Analysis  of  these  data  provided  the  basts  for 
suggesting  improvements  in  detection  training. 

Search  Speed 

During  his  initial  orientation,  the  detector  was  instructed  to  consider  himself  the 
point  man  of  a  reconnaissance  patrol  that  had  th>»  mission  of  clearing  ?  route  through  an 
area  suspected  of  containing  mines  and  boobytraps.  He  was  also  told  that  he  could  move 
through  this  area  at  the  pace  he  considered  appropriate  for  the  situation.  The  evaluator 
used  a  stop  watch  to  keep  an  accurate  record  of  the  search  time  used  by  die  subject 

Analysis  revealed  that  speed  of  movement  during  search  (which  was  computed  from 
the  known  search  time)  was  inversely  related  to  detection  proficiency.  For  example, 
while  the  overall  average  for  search  speed  was  IS. 4  m /minutes  and  for  detection  was 
24.6  devices,  this  varied  considerably  between  lower  and  higher  groups.  Subjects  (N  =  II) 
travelling  between  28m/min.  and  40  m/min.  averaged  17.4  detections,  while  those 
travelling  from  12  m/min.  to  13  m/min.  (N  =  13)  found  an  average  of  29.3  devices. 
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This  requirement  to  moye  more  slowly— that  is,  to  use  more  search  time— is 
supported  by  previous  HiunRRO  research1  in  which  interviews  with  expert  detectors 
from  Vietnam  indicated  that  over  58%  felt  that  they  did  not  have  enough  time  to  search 
properly.  Data  also  reflected  a  decrease  ir.  the  rate  of  movement  as  the  likelihood  cf 
encountering  mines  end  booby  traps  increased.  There  were  numerous  comments  from  the 
detectors  who  were  assessed  to  be  experts  (N  =  48)  about  being  rushed  while  on 
operations,  which  made  the.  point  man’s  task  even  more  hazardous  because  of  reduced 
detection  capability. 

Training  Implication  No.  1.  The  obvious  training  suggestion  here  is  to  stress  the 
requirement  to  move  slowly  and  carefully,  when  moving  through  an  area  suspected 
of  containing  these  devices.  Trainees  should  learn  what  an  adequately  slow  pace  feels 
like.  .Field  exercises  should  emphasize  this  point  and  provide  sufficient  time  so  that 
a  trainee  is  not  rushed  while  he  is  attempting  to  negotiate  a  mine  and  boobytrap 
detection  course.  Training  for  commanders  should  also  stress  the  requirement  to 
avoid  rushing  detectors  by  providing  adequate  time  when  planning  the  movement  of 
forces  through  an  area  suspected  of  containing  mines  and  boobytraps. 


Effort  Expended 

During  initial  orientation  for  the  field  test,  the  men  were  encouraged  to  put  forth 
their  best  .efforts  to  defect  the  concealed  mines  and  boobytraps.  However,  while  they 
were  generally  cooperative,  it  was  anticipated  that  there  would  be  a  motivation  difference 
between  individuals.  To  record  this  difference,  evaiuaiors  were  instructed  to  rate  the  men 
o’i  a  five-point  scale  (unsatisfactory  to  outstanding)  upon  completion  of  a  course. 
Evaluators  were  instructed  to  make  these  ratings  on  the  degree  of  effort  exhibited,  rather 
than  on  detection  success. 

c  As  with  semJfTirrhe,  the  amount  of  effort  put  forth  by  an  individual  was  related  to  - 
detection  success.  For  example,  while  the  overall  average  rating  for  effort  expended  was 
between  good  and  very  good  (3.4).  and  for  detection  was  24.6  devices,  this  varied 
considerably  between  groups.  Subjects  listed  in  the  fair  category  (N  =  14)  averaged  20.9 
detections,  while  those  in  toe  outstanding  group  (N  =  11)  detected  an  average  of 
30.9  devices. 

The  need  for  detectors  to  have  a  high  degree  of  motivation  was  also  noted  in  the 
previous  HuniRRO  research  by  Maxey  and  Magrser.  Discussions  with  expert  detectors 
Tom  Vietnam  indicated  that  many  felt  that  volunteers  should  be  used  for  this  task,  as 
u  ay  would  be  more  likely  to  be  motivated  and  therefore  would  probably  do  a  better 
jot>.  Many  of  the  expert  detectors  also  attributed  their  own  expertise  in  this  area  to  the 
extra  effort  put  into  this  task,  rather  than  to  any  special  mental  or  physical  ability. 

Training  implication  No.  2.  There  are  a  number  of  measures  that  can  be  taken 
in  training  .to  emphasize  the  importance  of  motivation  to  achieving  detection 
proficiency.  As  a  first  step,  all  training  of  this  type  should  include  ai>  explanation  of 
the  importance  of  giving  a  maximum  effort  in  a  deic-ceon  situation.  Without  using 
“scare  tactics,*’  instruction  should  realistically  portray  the  danger  involved  hi  failing 
to  detect  these  devices.  This  can  be  further  emphasized  by  the  use  of  realistic  mine 
and  .boobytrap-  training  devices  that  react  in  some  manner  when  not  detected. 

Training  can  also  be  made  competitive  in  order  to  stimulate  added  effort. 
This  should  enable  trainees  to  recognize  the  contribution  of  motivation  to  success. 
For  example,  two  groups  could  conceal  mines  and  boobytraps  in  ass*  ‘ed  locations 
and  then  exchange  areas  to  detect  the  other  group’s  devices.  Hie  .inning  group 
would  be  rewarded  in  a  way  that  would  recognize  toe  importance  of  extra  effort. 

1  Maxey,  J.L.  and  j-tajacr.  G.3.  A  Study  of  Factors  Affecting  Mine  and  Boobytrap  Detection.  Subject 
Vcriablts-snd  Cpcrot&ncl  Consideration!,  HsraRRO  Techftiesj  Report  73-12,  dime  1973. 
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Training  for  commanders  should  include  instruction  on  the  importance  of 
motivation  to  detection  success  and  on  methods  of  obtaining  a  detector’s-  best 
efforts.  These  methods  could  Include  insuring  that  detectors  are  net  required  to 
perform  this  task  for  extended  periods  without  relief,  and  recognizing  the  detectors1 
contribution  to  the  success  of  the  unit  by  appropriate  awards  or  other 
special  consideration. 

Search  Procedure 

During  the  brief  instruction  period,  procedures  for  detecting  concealed  mines  ana 
boobytraps  were  discussed.  Hie  instruction  was  oriented  primarily  to  Course  where 
danger  from  concealed  devices  might  be  anticipated  from  several  directions.  Posribte 
directions  to  search  wan:  above  the  trail  (for  artillery  rounds  placed  in  trees),  right  and 
left  of  the  trail  (for  DH-lOs  and  Claymores),  across  the  trail  (for  trip  sired  grenades),  and 
on  the  trail  (for  pressure-type  antipersonnel  mines). 

The  trainees  were  told  that  most  expert  detectors  from  Vietnam  interviewed  in  the 
Maxey  and  Magner  study  said  they  had  used  a  combination  of  area  search  and  footfall  as 
their  primary  detec  tic-  technique.  This  procedure  was  described  as:  first,  looking-out  to 
locate  anything -that  appeared  out  of  place;  second,  looking  right  and  left  as  their  gaze 
was  brought  back  in;  and,  third,  looking  carefuliy  to  the  immediate  front.  It  was  also 
stated  that  while  die  expert  detectors’  techniques  varied,  all  used  a  systematic  approach 
to  insure  the  coverage  of  all  danger  areas.  Trainees  were  told  to  use  the  procedures  that 
seem  to  work  best  for  them,  hut  a  systematic  approach  to  insure  complete  coverage 
wes  recommended. 

No  significant  difference  in  detection  success  was  noted  on  Course  1  among  the  baric 
procedures  used.  Almost  half  of  the  subjects  chose  to  employ  an  area  search/footfali 
technique.  Th£~tiext  most  frequent  choice  was  primarily  footfall  with  some  area 
search  (26.S%),  followed  by  footfall  (11.5%),  primarily  area  search  with  some 
footfall  (8.6%),  and  area  search  (3.8%).  It  is  dear  from  these  figures  that  most*  trainees 
used  a  procedure  involving  the  footfall  technique  at  least  part  of  the  time  during 
detection.  In  some  instances,  evaluators  observed  that  footfall-oriented  trainees  became  so 
preoccupied  with  search  for  on-trail  devices  that  ‘hey  missed  above-ground  off-uail.  items 
that  were  relatively  easy  to  detect.  This  would,  of  coarse,  be  extremely  hazardous  in  a 
combat  situation,  where  the  presence  of  enemy  personnel  must  also  be  considered. 
However,  since  three-fourths  of  sh  devices  on  this  course  were  on  the  trail,  the  detection 
percentage  for  these  individuals  was  not  necessarily  lower. 

The  use  of  the  combination  area  .search /Footfall  method  by  the  highest  percentage  of 
the  subjects  appears  to  reinforce  the  opinion  of  expert  detectors  from  Vietnam  as  to  the 
value  of  this  technique.  This  method  would  be  even  more  appropriate  for  e  combat 
situation  where  thr  hreat  of  enemy  action  must  be  considered  in  addition  to  the  mine 
detection  task. 

Training  implication  No.  3.  The  suggestion  hers  is  to  include  the  area 
search/footfali  procedure  In  ths  training  of  mine  an-3  boohytrap  detectors  as  the 
recommended  technique.  Also,  as  a  part  of  this  method,  detectors  would  be  trained 
to  use  a  systematic  procedure  to  insure  coverage  of  all  danger  areas. 

Baric  Detection  Cues 

During  the  detection  instruction,  trainees  were  told  to  look  ror  certain  basic  cues 
that  could  assist  in  the  detection  of  concealed  mines  and  boobytraps.  These  basic  cues 
were  described  as  la)  variations  in  the  environment  and  (b)  enemy  errors  in  concealing  the 
device.  Environmental  cues  included  variations  in  color,  camouflage,  vegetation,  soil,  size, 
shape,  and  texture.  Device  coseeabnsnt  errors  included  inadequate  or  unrenewed 


f 


^  -€/  :*/.-,  -■< 


f 

*■ 

£ 


camouflage,  disturbed  vegetation  or  soil,  exposed  triggering  device,  exposed  mine  or 
boobytrap,  continued,  .use  of  the  same  technique,  and  placement  of  devices  in  areas  that 
can  be  anticipated  by  tactical  conditions. 

Trainees  wee  told  to  tell  their  evaluator  what  basic  cue  had  helped  them  detect  a 
mine  or  boobytrap.  Tfee  basic  cue  could  be  any  of  those  in  the  categories  discussed 
during  the  braining  period  or  others  considered  appropriate. 

An  analysis  of  the  basic  cues  that  were  reported  indicated  that  variations  in  color 
were  listed  most  frequently  (29.6%),  followed  by  variations  in  texture  (21jSS&),  exposed 
triggering  devices  (16.3%),  and  variations  in  shape  (14.0%). 

Devices  detected  most  frequently  by  variations  in  color  were  the  Sehumine,  M25 
antipersonnel  mine,  M16  antipersonnel  mine,  and  Claymore.  The  initial  cut-  noted  w£2 
generally  the  contrast  of  a  device’s  color  with  its  background,  which  then  led  to  further 
investigation  and  generally  a  successful  detection. 

Devices  detected  most  frequently  by  their  riiape  were  the  105mm  artillery  round 
and  the  DH-10  (VC  Claymore).  Although  these  devices  were  camouflaged,  the  ira  ^ees 
were  apparently  able  to  detect  them  by  the  characteristic  shape  of  their  exposed 
portions.  A  high  rate  of  detectirh  was  noted  for  these  devices  (78.8%)  as  well  ss  a 
sizeable  average  detection  distance  (14.5  feet). 

An  exposed  triggering  device  was  the  cue  noted  most  frequently  for  the  tripwired 
hand  grenade.  The  thin  wire  stretched  across  the  trail  at  varying  heights  and  angles  bad  a 
high  detection  rate  (77.5%),  but  a  rather  short  average  detection  distance  of  2.9  feet.  The 
relatively  high  detection  rate  for  the  tripwires  was  probably  due  to  a  combination  of 
factors:  the  fairly  open  areas  in  which  they  were  employed,  the  more  frequent  use  of  this 
#ype  device,  and  the  presence  of  most  tripwires  above  ihe  trainee’s  knees  {there  seemed  to 
be  more  difficulty  in  detecting  tripwires  placed  below  the  knees). 

While  cot  listed  as  the  most  frequent  cue  for  any  one  device,  device  texture  was 
second  in  importance  overall.  Trainees  frequently  explained  their  choice  of  the  cue  by 
saying  they  had  noted  the  reflected  light  from  an  object,  for  example,  sun  on  the 
exposed  part  of  a  Schumine  or  on  a  tripwire.  Tins  initial  cue  led  to  further  investigation 
snd,  generally,  a  detection. 

Training  Implication  No,  4.  A  training  suggestion  in  this  aret  would  be  to 
include  Instruction  cn  basic  cues  {of  the  type  just  noted)  that  should  be  looked  for 
during  search.  A  detailed  discussion  of  means  of  recognising  these  cues  should  help 
an  individual  to  interpret  such  signs  as  he  moves  through  an  operations  area. 

When  there  is  a  special  situation,  training  emphasis  should  be  placed  on 
cues  perticulariv  appropriate  to  such  an  area.  For  example,  if  there  was  a  noticeable 
difference  between  tire  color  of  the*  vegetation  arid  the  type  of  devices  employed  by 
the  enemy,  color  would  be  ihe  environmental  variation  stressed. 

This  emphasis  on  increased  attention  to  ihe  'Tiow  to  look”  aspect  of 
detection  is  also  aspported  by  the  previous  HumltSO  study  by  Msxey  and  Magner. 
where  interviews  with  expert  Vletoam-expetianced  detectors  produced  recom¬ 
mendations  for  improving  training  in  mine  and  boobytrap  detection.  These  experts 
felt  that  the  present  training  emphasis  oa  teaching  individuals  what  to  look  for  and 
where  to  look  for  it  wrs  important.  However,  many  thought  that  more  attention 
should  be  paid  to  instruction  on  how  to  look  for  these  devices.  It  was  suggested  that 
this  instruction  be  similar  to  visual  tracker  training,  where  the  emphasis  is  on 
detecting  and  interpreting  changes  in  the  environment.  The  mine  and  boobytrap 
detector  should  look  for  environmental  variations  as  initial  indications  of  possible 
mine  and  boobytrap  "activity  in  the  are-'.,  FoBow-up  searching  can  then  determine 
whether  there  actually  are  devices  in  the  area. 
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General  Training  Sutgjestions 

The  following  general  suggestions  for  improving  visual  mine  and  boobytrap  detection 
training  are  based  on  current  and  past  research  in  this  area: 

(1)  Utilization  of  training  time.  In  planning  training  for  mine  and  boobytrap 
detection,  the  maximum  amouni  cf  available  training  time  should  be 
devoted  to  practical  field  work.  When  time  is  limited,  lecture  or  conference 
periods  should  be  restricted  to  teaching  the  following  topics:  basic  infotma- . 
non  about  the  type  of  devices  likely  to  be  encountered,  where  the  enemy 
may  employ  these  devices,  and  the  procedures  to  use  during  search. 
However,  trainees  should  always  be  given  an  opportunity  to  detect 
realistically  concealed  devices  in  a  field  situation,  and  required  to  use 
optimum  movement  rates  during  search. 

(2)  Types  of  enemy  mines  and  boo  bytraps.  Instruction  on  this  aspic  should 
provide  information  on  the  basic  mines  and  boobyfraps  employed  by  an 

-anticipated  enemy.  Possible  variations  of  these  baric  devices  should  be 
discussed.  The  emphasis  of  this  instruction  should  be  on  means  of  detecting 
concealed  devices,  rath®  than  on  a  detailed  knowledge  of  the  workings  of 
the  mines  and  boobytraps.  Actual  devices,  working  models,  and/or 
reasonable  replicas  should  be  used  when  possible.  Various  fuzes  and 
methods  of  activating  these  devices  should  t*:  discussed,  to  provide 
additional  detection  information.  Such  information  may  serve  to  v-am 
^detectors  of  the  types  of  danger  to  be  anticipated  when  encountering 
devices  actuated  by  different  techniques— for  example,  tripwires,  command 
detonation,  pressure  initiation.  If  it  is  anticipated  that  locally  improvised 
mines  and  boobytraps  may  oe  encountered,  examples  of  These  devices 
should  be  discussed. 

(3)  Employment  of  mines  and  boobytraps.  Instruction  in  this  topic  should 
provide  information  on  baric  tactics  and  techniques  employed  by  an 
anticipated  enemy  in  the  past,  as  well  as  any  known  future  employment 
plans  and  capabilities-  This  instruction  should  include  (a)  information  about 
the  locations  in  which  the  enemy  most  frequently  employs  mines  and 
boobytraps,  (b)  actical  situations  where  their  use  may  be  expected,  (c)tne 
numbers  and  types  normally  employed  under  various  conditions,  (d)the 
enemy’s  skill  in  concealing  derives,  (e)  techniques  used  to  conceal  them, 
(f)  spadai  mine  warning  -systems  used,  and  (g)  methods  o*  protecting  mine 
fields.  When  training  for  detection  in  a  specific  operational  area,  this 
informaiion  should  be  tailored  to  anticipated  operational  conditions. 
Further.  H  should  utilize  all  available  intelligence  cr.  the  enemy’s  recent 
mine  and  boobytrap  activities. 

{4}  Preparation  for  field  detection.  A  tactical  walk  through  a  prepared  area  is 
suggested  as  an  appropriate  type  of  training  to  prepare  an  individual  to 
negotiate  a  field  detection  course.  This  can  be  accomplished  by  having  an 
instructor  guide  a  small  group  (5  to  S  men)  through  an  area  containing  a 
number  of  mines  and  boobytraps  concealed  as  they  would  be  in  an  actual 
combat  situation.  The  groups  would  be  tolu  to  be  .alert  for  any  cues 
indicative  oi  the  presence  of  concealed  devices.  Upon  reaching  the  location 
of  a  concealed  device,  the  restracicr  would  point  out  and  discuss  the 
various  cues  that  can  assist  in  the  detection  of  that  particular  device-  The 
instructor  also  can  designate  point  men  on  an  alternating  basis  to  stimulate 
interest  as  the  group  moves  through  the  area.  When  a  designated  point  man 
detects  a  device,  he  should  point-  out  and  discuss  the  cue  tnai  helped  him 
to  find  the  device.  The  opportunity  to  see  representative  types  of  mines 
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and  boobytraps  realistically  concealed  and  to  discuss  various  detection  cues 
should  prepare  trainees  for  the  next  phase  of  training,  the  field 
detection  course. 

(5)  Negotiation  of  a  field  detection  course.  A  field  detection  course  is 
effective  in  providing  a  trainee  with  the  opportunity  to  apply'  the 
detection  knowledge  gained  during  instruction.  When  possible,  the  course 
should  be  in  a  field  environment  similar  to  the  area  where  future  conflict 
is  considered  most  likely.  It  should  contain  a  variety  of  devic  s  and 
employment  techniques  representative  of  the  types  discussed  in  earlier 
periods  of  instruction.  The  field  course  should  be  long  enough  to  provide 
a  reasonable  y.  distance  hafween  devices,  to  prevent  deteclprs  from 
anticipating  concealed  locations.  The  degree  of  detection  difficulty  should 
vary  with  the  state  of  training.  A  course  should  become  progressively 
difficult  as  trainees  have  additional  opportunities  to  practice  their  skills.  In 
order  to  increase  motivation,  the  course  should  contain  seme  devices  that 
react  when  not  detected— for  example,  a  small  explosion,  whistle,  or 
scattered  liquid. 

:An  instructor  should  go  through  the  course  behind  a  small  group  (2  io 
4  men)  to  ohser'^  their  performance.  Each  trainee  should  be  given  the 
responsibility  of  detecting  concealed  devices  on  varioui  portions  of  the 
course.  The  instructor  should  note  each  trainee’s  successes  and  failures  and 
briefly  discuss  the  major  detection  cues  that  should  have  been  recognized. 
After  completing  the  course,  a  short  critique  should  be  held  to  discuss  both 
good  and  bad  detection  techniques  noted  by  the  instructor.  This  type  of 
training  should  be  repeated,  if  time  permits,  using  alternate  detection  lanes 
and  varying  conditions. 

(6)  Final  field  test.  As  a  final  evaluation  of  visual  detection  proficiency, 
trainees  should  be  required  to  complete  a  field  test  course.  A  course  similar 
to  those  used  in  previous  detection  training  should  be  negotiated  by 
individual  trainees.  An  evaluator  should  accompany  the  detec* or  to.  record 
the  number  of  detections  (both  correct  and  false)  made  by  tire  trainee.  To 
encourage  a  maximum  effort,  rewards  may  be  offered  to  trainees  detecting 
the  highest  number  of  concealed  devices.  For  example,  winners  may  be 
given  varying  amounts  of  free  time,  letters  of  commendation,  and  similar 
rewards.  Finally,  depending  upon  the  current  manpower  requirements,  a 
minimum  individual  standard  for  successful  detection  performance  should 
be  ret.  Using  this  standard  and  the  performance  results  from  each  stage  of 
training,  an  assessment  of  each  trainee  should  be  completed  to  determine 
whether  he  is  ready  to  apply  his  newly  developed  skills  upon  assignment  to 
a  tactical  unit.  If  minimum  standards  are  not  met,  partial  or  complete 
recycling  of  training  should  be  implemented. 
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Chapter  4 

DISCUSSION 


IDENTIFICATION  AND  VALIDATION  OF 
CANDIDATE  INDIVIDUAL  DIFFERENCES 

A  primary  goal  of  the  USAMEliDC  Human  Mine  Detector  Research  Program  is  to 
identify  individual  Sails  an*’  aptitudes  required  for  efffe'tr'e  perceptual  detection.  In 
order  to  accomplish  this  goou,  a  list  of  design  parameter  gories  was  developed  by  the 
USAMERDC  (see  Table  XVI).  The  objective  of  the  %iskjf  research  was  to  identify 
specific  variables  for  each  design  ,;srameter  cate.  *y.  In  Table  H,  which  summarizes  the 
results  of  this  research,  rpedfic  individual  difrei  ,  e  variables  are  listed  according  to  the 
appropriate  design  prrameter  vnP'gory.  Two  othe  .ategories  (Personal  Characteristics  and 
Acquired  Knowledge)  were  added,  tv  handle  those  differences  w.iieh  were  found  to  -be 
relevant  but  which  were  not  covered  by  the  USAMERDC  categories. 

The  primary  objective  of  the  Task  S  research  was  to  '^alidr*<a  the*  candidate  in  di¬ 
vidual  differences  identified  during  Task  A  of  Project  iDKmTIF  Y.  The  -results  of  the 
validation  showed  that  four  of  die  24  specific  characteristics,  aptitudes,  acquired  knowl¬ 
edges,-  and  acquired  skills  were  involved  in  the  prediction  of  mine  ant*  boobytrap 
detection  proficiency.  These  were  (e)  visual  acuity,  (b)  speed  of  movement  daring  search, 
(c) individual  motivation  (effort  expended  during  search',  and  (d)  dogmatism  (level  of 
dogmatism).  In  addition,  it  wps  found  that  the  level  of  activities  participation,  the  means 
by  which  a  high  school  diploma  was  eansed^graduat? on  from  high  school  or  completion 
of  the  Tests  of  General  Educational  Development),  and  the  number  of  years  of  dvfiiao 
education  completed  were  also  related  to  detection  prothiency. 

Qose  inspection  of  the  results  also  showed  that  speed  of  movement  during  search- 
arid  individual  motivation  were  the  most  important  predictors  of  defection  proficiency  as 
this  was  defined  in  the  present  study.  This  result  implies  that  individual  differences 
specific  to  the  field  defection  situation  may  play  the  most  important  role  :n  influencing 
the  level  of  detection  proficiency  an  individual  will  manifest  in  the  detection  dtuatkra. 

Hie  impact  of  this  conclusion  for  selection  and  training  for  mine  and  boobytrap 
detection  is  dear.  First,  it  can  be  expected  that  the  training  procedures  developed  for 
detection  are  lihelv  to  be  the  most  important  factor  influencing  the  level  of  detection 
paroficieiiey  an  individual  can  attain.  Second,  because  of  the  nature  of  fee  personal  and 
physical  charscterirtics  that  were  associated  with  detection  proficiency,  it  should  not  be 
very  difficult  to  locate  military  personnel  suitable  for  training  in  mice  and  boobytrap 
detection.  Finally,  highly  proficient  visual  detectors  can  probably  be  developed  through 
the  implementation  of  training  that  stresses  patience  and  instuis  the  motivation  to  achieve 
at  high.  levels  in  personnel  who  have  at  least  graduated  from  high  school  and  who  are 
open-minded  (scored  low  on  the  dogmatism  scale). 

RECOMMENDED  SELECTION  AND  TRAINING  PROCEDURES 

An  additional  goal  of  the  USAMERDC  Human  Mine  Detector  Research  Program  was 
to  develop  a  valid  test  or  tests  for  the  selection  of  high  aptitude  trainees  and  te 


recommend  appropriate  mine  detention .training  methods.  The  objective  of  the  Task  C 
research  was  to  identify  appropriate  selection  and  training  methods  in  support  of  the 
USAMERDC  objectives.  From  the  results  of  the  validation,  it  was  clear  which  individual 
difference  variables  were  predictive  of  detection  proficiency  (see  pages  24-28).  Using  this 
information,  a  selection  test  battery  (see  page  *32)  was  recommended.  It  is  believed  that  if 
the  battery  is  used  as  described  in  Chapter  3,  a  high  quality  input  to  training  programs 
designed -to  develop  highly  proficient  detectors,  will  accrue. 

However,  the  results  of  the  validation  suggest  that  much  or  perhaps  even  most  of 
the  individual’s  eventual  defection  performance  hinges  on  training  considerations  as 
opposed  to  innate  abilities  that  could  be  uncovered  by  selection  testing.  Further,  the 
present  research  suggests  that  training  should  emphasize  factors  influencing  the  conduct 
of  the  detection  task  substantially  more,  and  perhaps  de-emphasize  the  end  products  of 
the  task  Thor  is,  training  should  much  more  strongly  emphasize  to  trainees  that  they 
should  move  rioviy,  and  that  the  more  effort  one  puts  into  the  task  the  more  successful 
he  v.Hl  be.  This  should  not  preempt  instruction  on  cues  and  types  of  devices  by  any 
means.  Rather, -the  suggestion  is  that  an  appropriate  emphasis  should  be  given  each  aspect 
of  training,  in  view  of  tks  relative  contribution  each  aspect  was  Mfc  to  add  to  perform¬ 
ance  in  the  present  research.  Training  recommendations  developed  by  the  project 
IDENTIFY  staff  reflect  this  philosophy. 

To  aid  in  the  implementation  of  these  recommendations,  general  suggestions  for  the ' 
conduct  of  training  are  offered.  It  is  expected  that,  if  these  recommendations  and 
suggestions  are  implemented,  high  quality  detectors  car  be  trained  to  meet  unit  require¬ 
ments  in  future  combat  situations. 


iUrfrfAM  FACTORS  DATA  ANALYSIS 


False  Detections 

Less  than  2%  of  the  Course  I  detections  were  false,  while  just  over  22%  of  the 
Couis?  II  sad  III  detections  were  false.  One  possible  explanation  for  this  result  is  that 
Course  I  detection  cues  may  have  been  more  vend  indicators  of  the  presence  of  a  device 
than  were  Course  II  or  HI  detection  cues.  Under  these  conditions,  it  weald  be  expected 
that  on  Course  I  false  detections  would  not  occur  eery  frequently.  However,  on 
Courses  U  and  El  fab?  detections  would  be  expected  frequently. 

Another  possibility  is  that  the  criteria  fer  making  a  detection  were  less  stringency 
applied  on  Courses  IF  and  III  than  on  Course  L  It  would  follow  that  as  the  criteria  for 
making  a  detection  were  relaxed,  more  false  detections  would  be  likely  to  occur.  As  a 
consequence,  the  frequency  of  false  detections  on  Courses  II  and  HI  would  be  larger 
relative  to  Course  L 


Detection  Prof  ktiency  and  Accuracy 

The  average  detection  rate  was  highest  for  the  road  course,  next  highest  for  the 
wooded  course,  and  lowest  for  the  open  country  course.  The  accuracy  of  response  was 
highest  fer  the  wooded  course,  next  highest  fc./  the  open  country  course,  and  lowest  for 
the  road  course. 

These  results  would  appear  to  indicate  that  visual  detection  in  a  wooded  area  similar 
to  the  type  studied  in  this  research  should  provide  both  an  accurate  and  a  proficient 
means  of  countering  the  mica  and  boobytrap  threat.  For  open  fields,  under  similar 
conditions,  a  lower  accuracy  and  proficiency  rate  might  be  anticipated  compared  to  the 
wooded  area.  Finally,  for  road  areas  similar  to  the  one  used  in  this  study,  a  comparable 
detection  rale  and  a  lower  degree  of  accuracy  might  Le  expected  compared  to  the 
wooded  area. 
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Effect  of  C  evice  Size  and  Employment  on  Detection 

The  results  of  the  ease  of  detection  02 ta  analyses  revealed  fee  sze  of  a  mine  or 
fcoobyirsp  device  bad  a  definite  effect  on  its  detectability,  This  seems  to  be  a  rather 
simple  effect,  with  larger  objects  being  more  easily  d etected,  perhaps  because  they  are 
harder  to  hide.  For  example,  DH-IGs  ware  -more  detectable  than  hand  grennde  booby- 
traps.  It  was  also  dear  that  whether  a  device  is  employed  above  sr  below  ground  w21 
affect  its  detectab2ity.  Small  devices  buried  in  the  ground,  such  as  Ml  6  or  M25  Anti¬ 
personnel  Mines,  were  harder  to  detect  than  small  devices  employed  above  ground,  such 
as  hand  grenade  bootstraps.  These  results  suggest  feat  fee  optima!  mine  01  beebytrap 
device  should  i>e  very  small  and  be  buried  in  the  sound.  Lew  rates  of  detection  for  these 
devices  can  be  expected. 

The  results  of  fee  analyses  of  estimated  detection  distances  tended  to  agree  wife  the 
results  of  the  detectability  analyses.  Devices  feat  were  detected  more  frequently  also 
tended  to  be  detected  farther  away  than  devices  detected  less  frequently.  Thus,  it  would 
appear  feat  sze  was  a  major  factor  influencing  fee  detectability  of  mines  and  beohytesp 
devices  employed  in  the  present  study. 

Relationship  of  Findings  to  PriGr  Research.  The  results  of  fee  current  research  tend 
to  agree  with  the  findings  for  fee  detection  of  surface  lad  munitions.1  In  both  types  of 
detection  situations,  some  individuals  are  very  “good”  at  finding  devices  feat  are  not 
readily  viable  to  the  human  eye,  while  others  are  not.  Further,  in  both  rifustiopp,  general 
ability  is  significantly  related  to  detection  psfermanea  (to  the  extent  feat  GT  test 
performance  and  number  of  years  of  civilian  education  reSec.  general  ability).  Finally,  in 
both  situations  search  time  is  related  to  detection  performance  since,  for  a  fixed-length 
course,  search  time  is  the  inverse  of  faaxcfa  speed.  The  implication  of  these  results  is  feat 
fee  skins  employed  during  fee  detection  of  surface  kid  muniij»i5  and  mins  and 
boobyiraps  are  probably  highly  similar. 

The  current  finding?  also  support  prior  HnmRRC  research  in  this  area.1 
Analysis  of  data  gathered  on  21  individual  difference  variables  yielded  only  two  signifi¬ 
cant  rektion ships  between  detection  expertise  and  these  variables.  In  the  present  study, 
correlational  analysis  {see  Appendix  A)  yielded  only  three  sgaiSeani  relationships 
ir  <  .01 )  between  detection  performance  and  the  27  variables  assessed  in  the  study 
(speed  of  movement  during  search,  effort  expended  in  sard*  and  number  of  yeas  of 
CTviiian  education,  r  =  .62.  .57,  and  .28).  The  current  results  feus  continue  to  suggest  feat 
human  mine  detection  is  essentially  an  apkSmeasonai  shinty  feat  is  related  to  o.  V  a 
snail  number  of  specific  individual  parameters.  The  Implication  of  these  findings  is  feat 
future  research  in  this  area  should  be  oriented  toward  refining  fee  measurement  of  the 
individual  differences  known  to  be  related  it-  detection  performance. 
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CONCLUSIONS 


13%  report  presents  the  results  of  research  conducted  to  Identify  and  validate  a  sat 
of  individual  difference  variables  predictive  of  human  urine  detection  performance.  In 
cdditsoa,  it  discusses  personnel  selection  and  training  methods  for  human  mine  and 
boobytrap  detection  Identified  by  fee  staff  of  Project  IDENTIFY  from  assessment  of  fee 
results  of  the  validation. 

Th  accomplish  Uis  research,  the  following  SYStems-snafyik  steps  ware  implemented. 
First,  the  potential  characteristics,  aptitudes,  and  acquired  si-ills  involved  in  the  detection 
of  mines  and  booby  imps  were  identified  by: 

(1)  Development  of  a  job  model  feat  identified  inputs  into  fee  personnel  who 
perform  the  detection  job  and  outputs  feat  may  go  back  into  fee  job 
environment. 

(2)  Development  of  a  psychological  analysis  in  order  to  determine  fee  specific 
hitman  cognitive  and  perceptual  aptitudes  feat  are  likely  to  be  involved. 

(3)  A  review  of  psychological  literature  to  identify  individual  differences  that 
have  been  shown  to  be  related  to  visual  discrimination. 

From  this  research,  several  candidate  variables  were  identified,  and  related  to  fee 
ficdfewsig  desg«i  parameter  categories:  physical  characteristics,  mental- ebszactadstics, 
personal  characteristics,  personality  characteristics,  native  aptitudes,  acquired  sk2J,  and 
acquired  knowledge. 

To  test  the  theoretical  relationship  between  these  variables  and  actual  detection 
Dsfoimance,  a  validation  that  tested  17  variables  which  were  judged  amenable  to 
practical  assessment  was  conducted  Fourteen  of  these  variables  were  measured  by 
penefi-snd-paper  test  instruments,  while  feres  of  fee  'ssriables  wet  felt  to  be  best 
measured  daring  fee  conduct  of  a  field  detection  proficiency  test.  One  hundred  and 
eleven  Infantry  AIT  graduates  doa  fee  197th  Infantry  Brigade  at  Fort  Earning,  Georgia, 
participated  in  fee  validation  and  fee  results  of  fee  study  were  assessed  by  statis¬ 
tical  analyses. 

From  the  validation  of  fee  candidate  predictor  variables,  it  was  found  feat  speed  of 
movement  during  search  and  fee  effort  that  appeared  to  be  expended  during  search  were 
fee  primary  predictors  of  mine  and  boobytrap  detection  performance  as  it  was  defined  in 
this  study.  Other  variables  identified  by  fee  vaSdathm  analysis  &z  impo-Tt&st  predictors 
were:  visual  acuity,  level  of  activities  participation,3  means  by  which  a  high-school 
diploma  was  earned  (by  graduation  or  by  completion  of  fee  Tests  of  General  Educational 
Development),  numbs  of  years  of  etvSrsa  education  completed,  and  level  of  dogmatism.2 
Based  on  these  results,  it  fe  dear  feat  indivMaal  diffe-encx-  exist  that  are  predictive  of 
detection  performance  in  Grid  situations. 

In  addition  to  fee  results  ox  the  selection  validation,  a  large  quantity  of  human 
factors  data  involving  the  visual  detection  of  mfees  and  bcobytraps  was  cell  acred.  It  was 
found  feat  larger  devices  feat  were  placed  above  ground  were  detected  more  often  than 
smalls’  devices  that  wee  either  completely  or  psiiiaSy  boned.  Also,  exact  detection  rate 
information  was  developed  for  a  specific  type  of  anti-personnel  and  anti-tank  mines.  This 
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information  Is,  of  course,  quite  useful  to  personnel  involved  in  the  development  of  mine 
and  boobyfeap  type  devices. 

As  a  final  step  in  Project  IDENTIFY,  HumRRO  research  and  technical  personnel 
assessed  the  results  of  the  validation  and  developed  recommendations  for  appropriate 
personnel  selection  and  training  methods  A  selection  test  battery  for  defection  pro¬ 
ficiency  was  recommended,  to  consist  of  two  paper-and-pencfi  tests  (an  inventory  of 
activities  parSripatiGn.,  and  a  test  measuring  level  of  dogmatism)  a  visual  acuity 
performance  test,  performance  tests  measuring  speed  of  movemast  and  the  effort  an 
individual  appears  to  expend  (hiring  an  outdoor  search  task  (not  mins  and  boobyirap 
specific),  ami  an  information  form  that  collects  the  candidate’s  identifier,  the  number  of 
years  of  civilian  schooling  completed,  and  whether  or  not  the  candidate  has  received  a 
high -school  diploma  and,  if  <o,  how  it  was  obtained. 

Finally,  there  was  a  •  ousskm  of  how  the  results  of  the  butteiy  should  be  used  to 
select  personnel  for  estrange  into  training  for  mine  and  feoabytrap  detection.  Sever?!  of 
the  mere  salient  training  recommendations  were:  - 

{1}  fees  the  requirement  to  move  slowly  and  carefully,  in  an  area  suspected 
of  containing  mines  or  bcobyttaps. 

(2)  Emphasize  the  importance  of  motivation  to  achieving  detection  proficiency. 

(3*  Include  the  area  search  /footfall  procedure  in  training  detectors. 

(4)  Include  instruction  in  baric  cues  to  be  looked  for  during  march. 

(£)  Besots  maximum  available  training  time  to  practical  Sold  work. 

{3}  Provide  inrorsafiec  on  the  baric  mines  and  boobytrsps  employed  by  aa 

anticipated  enemy. 

(7)  Provlds  information  on  baric  employment  tactics  and  techniques  used  by 
an  anticipated  enemy. 

(8)  A  tacSca!  walk  through  a  mined  area  should  precede  negotiation  of  a  field 
detection  course. 

(5)  A  fiefs  detection  course  is  recommended  as  an  elective  way  of  providing  a 
trainee  wife  fee  opportunity  to  apply  fee  detection  knowledge  gained 
during  instruction  and  of  evaluating  Ids  proficiency7  prior  to,  during,  and 
aster  fee  somplstic-n  of  instruction. 
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